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01       Summary 

As  requested  by  the  Northwest  Region,  an  ambient  air  survey  in  the  areas  of 
Thunder  Bay,  Red  Rock,  Marathon  and  Terrace  Bay  was  conducted  by  the 
Monitoring  and  Instrumentation  Development  Unit.  This  survey  was  carried  out 
during  the  period  of  3uly  31  to  September  15,  1978. 

The  main  purpose  of  this  survey  was  to  determine  the  ground  level 
concentrations  of  total  reduced  sulphur  (expressed  as  hydrogen  sulphide)  and 
sulphur  dioxide  in  the  vicinities  of  the  kraft  and  sulphite  pulp  mills  located  in 
these  centres,  the  sources  under  investigation  were;  Great  Lakes  Forest  Products 
Limited  (Thunder  Bay  -  formerly  Great  Lakes  Paper  Company  Limited);  Domtar 
Packaging  Limited  (Red  Rock);  American  Can  Canada  Inc.  (Marathon  -  formerly 
American  Can  of  Canada  Limited);  and  Kimberly-Clark  of  Canada  Limited 
(Terrace  Bay). 

During  the  survey  period,  approximately  eight  major  frontal  systems  passed 
through  the  Great  Lakes  area,  two  of  which  were  quasistationary,  thus  accounting 
for  the  majority  of  the  incumbent  weather. 

Since  this  ambient  air  survey  dealt  mainly  with  monitoring  in  the  vicinity  of 
pulp  and  paper  mills,  sulphur  dioxide  and  total  reduced  sulphur  could,  in  general,  be 
attributable  to  single,  discrete  sources.  Therefore  the  30-minute  average  ground 
level  concentration  values  of  these  contaminants  were  investigated  and  compared 
to  their  respective  Standards.  Two  other  contaminants  of  interest  were  nitrogen 
dioxide  and  ozone,  of  which  low  ground  level  concentrations  were  generally  found. 
Long  range  mass  transport  or  multi-source  contribution  were  assumed  to  be  the 
major  contributors  and  hence,  the  one-hour  averages  of  nitrogen  dioxide  and  ozone 
were  examined  and  compared  to  their  respective  ambient  air  quality  Criteria. 
Other  pollutants  monitored  and  recorded  for  a  regional  data  base  were  total 
hydrocarbons  and  carbon  monoxide. 

Over  58^  hours  of  data  acquired  during  80  different  monitoring  periods  were 
collected  during  the  entire  survey.    Of  this  total  time,  approximately  it6Z  hours  of 
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monitoring  were  done  in  the  Thunder  Bay  area.  During  this  time,  the  Guideline  for 
total  reduced  sulphur  (0.027  parts  per  million-ppm)  was  attained  or  exceeded  for  a 
total  of  ZYt  hours  (approximately  2%  of  the  total  time).  The  overall  average  ground 
level  concentration  of  total  reduced  sulphur  was  0.007  ppm  with  an  associated 
standard  deviation  0.011  ppm.  The  maximum  30-minute  average  ground  level 
concentration  was  0.07  ppm,  recorded  during  the  monitoring  period  Thunder  Bay 
#16  on  August  7.  A  wind/concentration  rose  analysis  done  for  this  period  clearly 
points  to  the  Great  Lakes  Forest  Products  company  as  being  the  major  source. 

Low  concentrations  of  sulphur  dioxide  were  detected  in  the  Thunder  Bay 
area.  From  the  451  hours  of  monitored  sulphur  dioxide  data,  the  30-minute 
Standard  (0.30  ppm)  was  never  exceeded.  The  overall  average  ground  level 
concentration  and  respective  standard  deviation  were  0.006  ppm  and  0.005  ppm. 

The  Great  Lakes  Forest  Products  company  was  not  a  suspected  source  of 
either  ozone  or  nitrogen  dioxide.  Low  concentrations  for  both  of  these 
contaminants  were  detected  and  their  respective  Criterion  was  never  exceeded. 
The  largest  maximum  60-minute  average  nitrogen  dioxide  and  ozone  ground  level 
concentrations  were  0.107  ppm  and  0.082  ppm  respectively.  Correlation  analyses 
between  NO-  and  H-S  depicted  no  mutual  origin.  For  29  degrees  of  freedom,  a 
correlation  coefficient  of  -0.35  was  determined  for  these  two  contaminants. 

Over  i^i  hours  of  ambient  air  monitoring  was  carried  out  in  Red  Rock. 
Approximately  10%  of  the  acquired  data  for  total  reduced  sulphur  resulted  in  30- 
minute  average  ground  level  concentrations  in  excess  of  the  Guideline.  The  overall 
average  ground  level  concentration  was  0.012  ppm  with  an  associated  standard 
deviation  0.007  ppm.  The  maximum  30-minute  average  concentration  was  0.13 
ppm,  recorded  on  August  27,  during  monitoring  period  Red  Rock  //5.  Due  to  the 
formation  of  a  vertical  flow  cell  (resulting  from  an  orographic  lift  and  an 
approaching  warm  front),  entrainment  of  pollutants  from  the  Domtar  kraft  pulp 
mill  trapped  the  emissions  in  downtown  Red  Rock.  Wind/concentration  analyses 
done  on  monitoring  periods  Red  Rock  #3  and  #5  show  this  feature. 

Low  concentrations  of  sulphur  dioxide  were  found  in  the  Red  Rock  area.   The 
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overall  average  ground  level  concentration  and  standard  deviation  were  0.003  ppm 
and  0.001  ppm  respectively. 

Low  concentrations  of  ozone  and  nitrogen  dioxide  were  also  monitored  in  Red 
Rock.  The  respective  Criterion  for  these  two  contaminats  was  never  exceeded  as 
the  largest  maximum  60-minute  average  oxide  and  nitrogen  dioxide  ground  level 
concentrations  wre  0.032  ppm  and  0.06^  ppm. 

While  monitoring  in  Marathon,  over  35  hours  of  data  were  acquired.  During 
approximately  25%  of  this  time,  ground  level  concentrations  of  total  reduced 
sulphur  were  recorded  above  the  Guideline  (0.027  ppm).  The  overall  average 
ground  level  concentration  was  0.019  ppm  with  an  associated  standard  deviation 
0.007  ppm.  The  maximum  30-minute  average  ground  level  concentration  of  total 
reduced  sulphur  was  0.073  ppm  and  was  recorded  on  August  29  in  downtown 
Marathon  {  monitoring  period  Marathon  //*).  The  wind/concentration  rose  analysis 
for  this  period  clearly  denotes  the  American  Can  Canada  Inc.  kraft  pulp  mill  as 
being  the  major  source  of  this  contaminant.  Further  evidence  of  the  source  being 
this  pulp  mill  was  acquired  by  wind/concentration  rose  for  monitoring  period 
Marathon  #6. 

The  ground  level  concentrations  of  sulphur  dioxide  in  Marathon  were  found  to 
be  low.  The  overall  average  concentration  and  respective  standard  deviation  were 
0.018  ppm  and  0.006  ppm.  Although  the  concentrations  of  sulphur  dioxide  were 
low,  their  origin  was  traced  to  the  American  Can  Canada  Inc.  kraft  pulp  mill  by  the 
correlation  plots  done  for  monitoring  periods  Marathon  //^  and  //6.  The  correlation 
coefficients,  (0.81  and  0.82  respectively),  for  sulphur  dioxide  versus  total  reduced 
sulphur  were  found  to  be  significant  at  the  99.9%  confidence  level. 

The  60-minute  average  ground  level  concentrations  for  nitrogen  dioxide  and 
for  ozone  were,  in  general,  low.  Their  respective  Criteria  were  not  exceeded 
during  the  35  hours  of  monitoring  in  Marathon  as  the  maximum  60-minute  average 
nitrogen  dioxide  and  oxide  ground  level  concentrations  were  0.027  ppm  and  0.0^0 
pm  respectively. 

Approximately  39  hours  of  data  were  acquired  by  the  mobile  air  monitoring 
unit  in  the  vicinity  of  the  Kimberly-Clark  of  Canada  kraft  pulp  mill,  near  Terrace 
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Bay.  Significant  ground  level  concentrations  of  total  reduced  sulphur  were 
detected.  The  overall  average  concentration  and  associated  standard  deviation 
were  0.024  ppm  and  0.032  ppm  respectively.  Approximately  6  hours  of  data  (20%) 
resulted  in  concentrations  in  excess  of  the  30-minute  Guideline  (0.027  ppm).  While 
monitoring  downwind  of  the  kraft  pulp  mill,  the  maximum  30-minute  average 
ground  level  concentration  recorded  was  0.30  ppm,  near  the  clarifier  and  settling 
pond  on  September  1st.  A  wind/concentration  rose  done  for  this  monitoring  period 
(Terrace  Bay  //3)  clearly  points  to  the  Kimberly-Clark  mill  as  the  major  source  of 
this  contaminant. 

Relatively  low  concentrations  of  sulphur  dioxide  were  detected  in  Terrace 
Bay,  The  overall  average  ground  level  concentration  was  0.009  ppm  with  an 
associated  standard  deviation  0.004  ppm.  Correlation  analyses  between  sulphur 
dioxide  and  total  reduced  sulphur  implied  a  mutual  origin.  These  analyses  were 
carried  out  for  monitoring  periods  Terrace  Bay  //I  and  //3  and  the  correlation 
coefficients  were  0.90  and  0.73  with  69  and  53  degrees  of  freedom  respectively. 
These  results  were  highly  significant  at  the  99%  confidence  level. 

Again  low  ground  level  concentrations  of  nitrogen  dioxide  were  monitored  in 
the  Terrace  Bay  area.  The  60-minute  nitrogen  dioxide  Criterion  was  never 
exceeded  as  the  maximum  60-minute  average  concentration  was  0.068  ppm. 

Background  concentrations  of  ozone  were  detected  in  Terrace  Bay.  The 
overall  average  ground  level  concentration  was  0.036  ppm  with  an  associated 
standard  deviation  0.016  and  the  largest  maximum  60-minute  average  ground  level 
concentration  was  0.053  ppm.. 

As   well   as  monitoring  of  the  gaseous  pollutants,  five  standard  hi- volume 
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samplers  (with  glass-fibre  filters)  were  set  up  in  the  vicinity  of  the  Great  Lakes 
Forest  Products  Limited,  Thunder  Bay.  The  exposed  glass-fibre  filters  were  later 
analyzed  for  total  suspended  particulate  matter  and  iron  content.  Two  samplers 
with  Delbag-microsorban  filters  were  also  set  up  and  analyzed  for  sulphate, 
nitrate,  silicon  and  iron  mass  loadings. 

Based  on  a  2t^-hour  sampling  period,  20  of  the  109  exposed  glass-fibre  filters 
were  found  to  have  total  suspended  particulate  loadings  in  excess  of  the  ambient 
air  quality  Criterion  of  120  ug/m  .    The  maximum  concentration  was  296  ug/m 
and  was  exposed  at  the  Dow  Chemical  site  on  August  9th.The  overall  average 
loading  was  72  ug/m^  with  an  associated  standard  deviation  of  57  ug/m  . 

Approximately  f^%  of  the  total  suspended  particulate  loading  was  composed 

3 
of  iron.  The  average  loading  of  iron  was  3.2  ug/m    with  a  standard  deviation  of  3,1 

ug/m^.    The  average  concentration  of  silicon  was  found  to  be  17.6  ug/m    with  a 

standard  deviation  of  19.1  ug/m  .   Results  from  the  analysis  of  sulphates  showed  an 

3  3 

overall  average  concentration  and  standard  deviation  of  6.2  ug/m    and  5,5  ug/m 

3  3 

respectively.    For  nitrates,  the  respective  figures  were  0.8  ug/m    and  3.9  ug/m  . 

The  Delbag-microsorban    filters  were  also  analyzed  for  iron  content.    The  average 

3  3 

concentration  was  4.1  ug/m    with  a  standard  deviation  of  4.2  ug/m  . 

A  more  complete  sulphur  analysis  was  performed  using  a  Tracor  //270  HA 
unit.  The  samples  collected  were  examined  for  hydrogen  sulphide,  methyl 
mercaptan  and  ethyl  mercaptan.  A  few  qualitative  measurements  were  also 
undertaken  for  carbon  disulphide,  and  sulphur  dioxide. 

From  the  44  samples  analyzed  for  this  ambient  air  survey,  the  overall 
averages  and  relative  concentrations  were;  hydrogen  sulphide  -  17.1  ppb  (45%), 
methyl  mercaptan  -  11.1  ppb  (29%),  and  ethyl  mercaptan  -  10.0  ppb  (26%).  The 
contribution  of  the  mercaptans  to  the  total  reduced  sulphur  concentrations  was 
therefore  approximately  55%,  (ppb-parts  per  billion) 
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02,      Introduction 

As  requested  by  the  Northwest  Region,  the  Monitoring  and  Instrumentation 
Development  Unit  of  the  Air  Resources  Branch  conducted  an  ambient  air  survey  in 
the  areas  of  Thunder  Bay,  Red  Rock,  Marathon  and  Terrace  Bay  during  the  period 
of  July  31  to  September  13,  1978. 

The  sources  under  investigation  in  these  areas  were,  respectively,  Great 
Lakes  Forest  Products  Limited  (formerly  Great  Lakes  Paper  Company  Limited); 
Domtar  Packaging  Limited;  American  Can  Canada  Inc.  (formerly  American  Can  of 
Canada  Limited);  and  Kimberly-Clark  of  Canada  Limited,  Total  reduced  sulphur 
(expressed  as  hydrogen  sulphide)  and  sulphur  dioxide  were  the  suspected  major 
pollutants  originating  from  these  kraft  and  sulphite  pulp  mills. 

In  particular,  total  hydrocarbons,  carbon  monoxide,  oxides  of  nitrogen, 
sulphur  dioxide,  hydrogen  sulphide,  methane  and  ozone  in  ambient  air  were 
monitored.  Since  the  analyzer  for  hydrogen  sulphide  was  also  sensitive  to 
mercaptans  and  other  malodourous  sulphur  compounds,  a  more  complete  sulphur 
analysis  was  performed  using  a  Tracor  instrument.  In  addition,  the  Northwest 
Region  requested  information  regarding  concentrations  of  airborne  total  suspended 
particulate  matter  in  the  Thunder  Bay  area,  A  Hi-Volume  sampler  network  was 
set  up  to  perform  this  task. 
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03.      Source  Description 

The  Great  Lakes  Forest  Products  Limited  plant  is  located  in  the  southwest 
sector  of  the  city  of  Thunder  Bay,  Ontario.  The  plant  area  is  situated  near  the 
junction  of  Highways  #11/17  and  #61  and  lies  on  the  north  bank  of  the 
Kaministikwia  River,  10  km  upstream  of  the  Thunder  Bay  Harbour. 

The  plant  includes  a  kraft  pulp  mill,  a  sulphite  pulp  mill,  a  waferboard  mill,  a 
stud  mill  and  a  significant  boiler  plant  operation. 

All  monitoring  sites  were  referenced  to  the  main  steam  plant  stack  located  in 
the  boiler  house  area  at  the  extreme  southeast  side  of  the  mill  complex.  (Refer  to 
Map  #1,  page  9;   UTM  co-ordinates  X  2920-Y5730). 

There  exist  two  geological  features  that  severely  affect  the  wind  dynamics  in 
this  area.  These  are  the  Kaministikwia  River  Valley  and  a  large  promontory  (Mt. 
McKay)  which  is  part  of  a  group  of  hills  (the  Norwesters)  oriented  along  a 
south  west /northeast  direction.  These  features  cause  channelling  of  the  wind  along 
the  west/east  direction. 

Red  Rock  (UTM  co-ordinates  X0850-Y2130)  is  located  on  the  north  shore  of 
Lake  Superior,  approximately  100  km  northeast  of  Thunder  Bay.  Adjacent  to  and 
due  east  of  Red  Rock  is  the  Domtar  kraft  pulp  mill,  situated  on  the  northwest  bank 
of  Nipigon  Bay.  A  large  promontory,  Red  Rock  Hill,  orientated  along  a  WNW/ESE 
direction  lies  immediately  due  south  of  this  community  and  affects  the  wind 
dynamics  of  this  area  through  orographic  lift. 

All  monitoring  sites  were  referenced  to  the  Domtar  kraft  pulp  mill's  recovery 
stacks,  located  at  the  extreme  southeast  end  of  the  mill  (UTM  co-ordinates  X0860- 
Y  2110;  refer  to  Map  #2,  page  10). 

Marathon  is  located  on  the  north  shore  of  Lake  Superior,  approximately  200 
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km  east  of  Thunder  Bay.  Immediately  to  the  west  of  Marathon  is  a  kraft  pulp  mill 
owned  by  American  Can  Canada  Inc.  This  mill  lies  in  a  sheltered  cove  (3ellicoe) 
and  is  situated  on  the  northeast  side  of  a  large  promontory  called  Peninsula  Hill. 
All  monitoring  sites  were  referenced  to  the  main  stacks  of  the  pulp  mill  (UTM  co- 
ordinates X(^^^5-Y%10;  refer  to  Map  #3,  page  11). 

The  Kimberly-Clark  kraft  pulp  mill  is  located  approximately  2  km  north  of 
the  town  of  Terrace  Bay,  on  the  north  shore  of  Lake  Superior.  A  man-made 
effluent  ditch,  originating  from  this  kraft  pulp  mill,  runs  in  a  northeasterly 
direction  and  intersects  Highway  #17  approximately  ^  km  northeast  of  Terrace 
Bay.  This  ditch  eventually  joins  a  natural  water  system  which  intersects  Highway 
//1 7  twice  again  before  eventually  flowing  into  Lake  Superior. 

Because  of  the  flat  terrain  of  the  area,  very  little  orographic  wind 
modification/interaction  was  observed  in  Terrace  Bay. 

All  monitoring  sites  were  referenced  to  the  old  power  boiler  stack  located  at 
the  southwest  side  of  the  Kimberly-Clark  mill  (UTM-co-ordinates  X9220-Y0'f70). 
The  first  crossing  of  the  effluent  ditch  is  located  at  UTM  co-ordinates  X9385- 
Y0660.  Refer  to  Map  #4,  page  12. 
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0^.      Survey  Technique 

Analytical  instrumentation  housed  in  a  1975  General  Motors  Corporation 
Transmode  was  utilized  to  monitor  the  air  quality  in  the  vicinities  of  the  kraft  and 
sulphite  pulp  and  paper  mills  located  in  Thunder  Bay,  Red  Rock,  Marathon,  and 
Terrace  Bay.  This  mobile  air  monitoring  (MAM)  unit  was  equipped  with  an 
automated  data  acquisition  system  (Hewlett  &:  Packard  9830A  mini-computer)  and 
on-board  electric  generators  for  fully  automated,  independant  and  continuous 
monitoring  capabilities.  The  HP  9830A  mini-computer  performed  initial  data 
analyses  in  the  field  (re:  accuracy  &  validity)  whereas  the  final  data  reduction  and 
analyses  were  carried  out  by  a  larger  computer  system  located  within  the  Air 
Resources  Branch  at  880  Bay  Street,  Toronto. 

The  MAM  unit  had  permanently  installed  analyzers  for  monitoring  sulphur 
dioxide,  hydrogen  sulphide,  carbon  monoxide,  ozone,  oxides  of  nitrogen,  total 
hydrocarbons,  and  methane.  Meteorological  instrumentation  for  monitoring  wind 
speed,  wind  direction,  relative  humidity,  temperature,  barometric  pressure  and 
solar  radiation  was  also  included  in  this  instrumentation  package.  See  Table  #1 
page  15,  for  listing  of  the  above. 

Following  an  assessment  of  wind  direction  and  wind  speed  and  other  pertinent 
meteorological  conditions  and  in  conjunction  with  visual  and  olfactory 
observations,  the  approximate  locations  of  maximum  impingement  zones  were 
found  and  ambient  air  monitoring  was  initiated  within  these  areas.  Air  quality  was 
continuously  monitored  for  at  least  ^5  minutes  at  each  site. 

Five  standard  Hi-Volume  samplers  utilizing  glass-fibre  filters  were  used  for 
the  determination  of  the  mass  loadings  of  total  suspended  particulate  matter  (TSP) 
and  iron  (Fe).  They  were  located  at  several  distances  and  directions  from  the 
sources  investigated. 

Two  Hi- Volume  samplers  were  also  set-up  using  Delbag-microsorban  filters  as 
the  collection  media.  These  samples  were  analyzed  for  silicon,  sulphates,  nitrates 
and  iron. 
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A  Tracer  //270HA  unit  was  used  for  a  more  complete  analysis  of  the  reduced 
sulphur  compounds.  These  samples  were  analyzed  for  methyl  mercaptan,  ethyl 
mercaptan,  hydrogen  sulphide,  carbon  disulphide  and  sulphur  dioxide  by  this  instrument 
and  this  programme  was  run  concurrently  with  the  MAM  programme  during  the 
latter  part  of  this  survey. 


A  Tracer  //270HA  unit  was  used  for  a  more  complete  analysis  of  the  reduced 
sulphur  compounds.  These  samples  were  analyzed  for  methyl  mercaptan,  ethyl 
mercaptan,  hydrogen  sulphide,  carbon  disulphide  and  sulphur  dioxide  by  this  instrument 
and  this  programme  was  run  concurrently  with  the  MAM  programme  during  the 
latter  part  of  this  survey. 


"T  —  ■  ^»^T»;jU»'-.;^  V'J»»r--^.-»;->"y;- 
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Table  1:    INSTRUMENTATION  -  CMC 


Instrument 

Manufacturer 

Analytical 
Technique 

Maximum 
Sensitivity 
(Full  Scale) 

HjS  Source 

Hartmann  <5c  Braun 
(H&BPrufgasgenerator) 

N/A 

N/A 

HjS  Analyzer 

H&B  Picos 

electrochemical 

0.05  ppm 

SO-  Source 

H&B  Priifgasgenerator 

N/A 

N/A 

SO-  Analyzer 

HiScB  Picoflux  2 

conductometric 

0.3  ppm 

O^  Analyzer /Source 

Bendix  S002 

chemiluminescent 

0.05  ppm 

NO  ,  NO2,  NO 
Analyzer 

Bendix  8101-B 

chemiluminescent 

0.5  ppm 

CO  Analyzer 

H&B  Uras  2T 

Infrared 
Absorption 

50  ppm 

THC,  CH. , 
THC-CH^  Analyzer 

Ingenieur  - 
Produktions-Gruppe 
Miinchen  (IPM)  RS-5 

Dual  flame 

ionization 

detector 

50  ppm  THC 
(as  CH^) 

Hg  Analyzer 

Scintrex  HGP-2 

Ultra-violet 
Absorption 

200  ng/m^ 

CO,  THC,  THC-CH^, 
CH^  source 

Matheson 

compressed  gas 

N/A 

Instrument 

Manufacturer 

Scale 

**Wind  speed 

Lambrecht  gmBH 

km/hr 

**Wind  Direction 

Lambrecht  gmBH 

degrees 

Temperature 

Weather  Measure 
(WM)T621 

°c 

Relative  humidity 

WM-HM-IIIP 

percent 

Barometric  pressure 

WM-BM70-B2'*2 

millibars 

Solar  radiation 

WM  Star  Pyranometer 

watts /cm 

♦*  These  wind  indicators  are  located  on  top  of  a  10-metre  retractable  mast. 
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05.      Monitoring  Technique 
Sample  Collection 

The  ambient  air  sample  was  taken  at  a  constant  flow  rate  (approximately 
0.2  cubic  meters/min)  by  a  probe  located  on  top  of  the  MAM  unit,  and  whose 
inlet  was  approximately  5  meters  above  ground  level.  The  air  sample  entered 
a  manifold  from  which  each  analyzer  was  parallel  tapped  with  a  minimal 
length  of  teflon  sampling  line.  This  arrangement  ensured  little  or  no  sample 
degradation,  minimal  delay  time  and  minimal  sample  contamination  due  to 
ground  level  sources  (eg.  entrained  soil,  vehicular  exhaust,   etc.). 

Instrumentation  -  analyzers 

The  instrumentation  associated  with  the  CMC  Transmode  unit  is 
presented  In  Table  //I,  page  15. 

Sulphur  Analysis  -  Tracor 

A  Tracor  //270HA  unit,  equipped  with  a  flame  photometric  detector,  was 
used  to  analyze  the  sulphur  compound  concentrations.  Quantification  of  the 
individual  sulphur  compounds  as  monitored  by  the  H-S  analyzer  was  carried 
out  by  this  instrument.  The  flame  photometric  detector  Is  sensitive  to  the 
total  reduced  sulphur  compounds  such  as  hydrogen  sulphide  (H-S),  methyl 
mercaptan  (CH-SH  or  MeSH)  and  ethyl  mercaptan  (EtSH).  It  should  be 
reiterated  that  the  H^S  analyzer  cannot  make  the  distinction  between  the 
aforementioned  sulphur  compounds  and  Is  sensitive  to  the  HS"  group  In 
general,  thus  the  response  of  the  H^S  analyzer  will  be  noted  as  Total  Reduced 
Sulphur  (TRS).  The  air  samples  were  gathered  In  polyester,  multi-layer  mylar 
bags,  downwind  of  the  major  pulp  and  paper  mills  under  investigation  during 
this  survey. 

The  detection  limit  for  MeSH  was  approximately  5  to  10  ppb  (parts  per 
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billion).  Reported  concentrations  in  this  range  may  be  subject  to  a  50-100% 
error,  depending  on  the  base-line  noise  ieveU  However,  concentrations  in 
excess  of  10  ppb  will  have  a  20%  error,  with  accuracy  increasing  with 
concentration. 

The  quantitative  accuracy  of  ethyl  mercaptan  is  the  same  as  methyl 
mercaptan.  (See  attached  calibration  curves,  Graphs  #1  and  //2  on  pages  7S 
and  79). 

The  reported  concentrations  for  hydrogen  sulphide  may  also  include 
carbonyl  sulphide  (COS),  as  the  analytical  method  does  not  distinguish 
between  these  two  compounds.  The  detection  limit  for  H^S  was  found  to  be 
approximately  1  ppb  with  a  50  to  100%  accuracy  up  to  5  ppb.  Above  5  ppb, 
the  accuracy  improved  proportionally. 

It  should  also  be  mentioned  that  the  ethyl  mercaptan  concentration 
figures  may  also  include  some  dimethyl  sulphide  {(CH3)2S). 

For  additional  information,  a  few  measurements  were  undertaken  for 
carbon  disulphide  (CSj)  and  sulphur  dioxide  (SOj);  however,  measurements  for 
SO^  were  only  qualitative  since  the  analyzer  was  not  calibrated  for  this 
compound.   (For  the  CS2  calibration  curve,  see  Graph  //3,  page  80.) 

Table  #12  on  pages  122  to  123,  lists  the  site  locations  at  which  ambient 
air  samples  were  gathered  for  Tracor  analyses. 

Table  //l^  on  pages  125  to  126,  lists  the  raw  data  and  the  statistical 
summary  is  presented  in  Table  #13  on  page  124. 

With  respect  to  the  statistical  summary  table,  a  "trace"  was  assigned  a 
concentration  of  h  the  lowest  detection  level  for  that  particular 
contaminant. 

MeteoroloRical  Analysis 

Meteorological  conditions  were  monitored  on  a  continuous  basis  by  the 


-18- 

instrumentation  associated  with  the  MAM  unit  (refer  to  Table  //I  on  page  15). 
Additional  information  regarding  air  mass  movements  and  daily  weather 
statistics  was  provided  by  the  Atmospheric  Environment  Service. 

Calibration 

Analyzers  and  sources  were  calibrated  before  the  survey.  During  the 
survey,  the  analyzers'  calibration  was  checked  at  least  once  every  day  using 
the  sources  and  built-in  electronic  circuitry.  All  monitors  were  found  to  be 
extremely  stable  and  the  calibration  remained  within  the  prescribed  limits 
throughout  the  duration  of  the  survey.  Immediately  following  the  completion 
of  this  survey,  all  instruments  were  rechecked  in  the  laboratory  and  all 
calibration  statistics  were  found  to  be  satisfactory. 

For  the  hydrogen  sulphide  analyzer,  after  a  calibration  span  had  been 
performed,  a  minimum  of  30  minutes  was  generally  given  before  monitoring 
began  to  allow  the  residual  span  gas  to  be  flushed  out  of  the  system  and  to 
allow  the  analyzer  to  stabilize.  If  not  enough  time  was  given,  an  exponential 
decay  of  the  hydrogen  sulphide  concentrations  would  be  present  in  the  initial 
part  of  the  data. 
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06       Monitoring  Site  Locations 

Ambient  air  monitoring  sites  for  Thunder  Bay,  Red  Rock,  Marathon  and 
Terrace  Bay  are  shown  on  Maps  //5  to  8,  pages  20,  25,  26  and  28  respectively. 
Tables  //2  to  5,  pages  21-24,  27  and  30  contain  complete  site  descriptions  for  these 
locations. 

Hi- Volume  sampler  monitoring  sites  are  shown  on  Map  #9,  page  29  and  Table 
//6,  page  30  contains  the  site  descriptions  for  these  stations. 

The  reference  point  in  UTM  co-ordinates  used  for  each  pulp  mill  is  listed 
below: 


Area 

Thunder  Bay 
Red  Rock 
Marathon 
Terrace  Bay 


Reference  Point 
X2920  -  Y5730 
X0860-  Y2110 
Xif(^/^5- Y9610 
X9220  -  Y0470 


where  X  =  3  and  Y  =  53 
where  X  =  U  and  Y  =  5<^ 
where  X  =  5  and  Y  =  53 
where  X  =  (^  and  Y  =  5'f 


accuracy  =  +  50  metres 


BREflT  LHKE5  FOREST  PRDDUCTB  LIMITED 
THUNDER  HBY/  DNTRRID 

MDNITDRINE  SITES 


Reference 
Point   -    O 


N 


-a         ^ 
O 
^         > 
en 


Scale  —    km 
0 
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TABLE  //2 

MOBILE  AIR  MONITORING  SITES 

THUNDER  BAY  //X 

Site        Map  ID  Location  &  UTM  Coordinates 

(x) 

1  A  Mt.  McKay  Ski  Hill 

(X2950-Y5690) 

2  B  Neebing  Ave.  &  Rosslyn  Rd. 

(X2915- Y5895) 

3  C  Gore  St.  &  Crawford  Ave. 

(X2980-Y5915) 

If.  D  Gravel  Pit  Rd. 

(X3060-Y5770) 

5  D  Gravel  Pit  Rd. 

(X3060-Y5770) 

6  D  Gravel  Pit  Rd. 

(X3060-Y5770) 

7  E  D.N.D.  Rifle  Range 

(X3033-Y5730) 

8  F  C.N.R.A.  Rec.  Centre 

(X3050-Y5830) 

9  F  C.N.R.A.  Rec.  Centre 

(X3050-Y5830) 

it  E  D.N.D.  Rifle  Range 

(X3035-Y5730) 


11 

G 

Broadway  Ave.  &  Victor  A 
(X2710-Y5810) 

it 

H 

Vickers  Hts.  Cemetery 
(X2810-Y5800) 

m 

1 

GLFP  Plant  Rd. 
(X2860-Y5760) 

15 

f 

Dow  Gate 
(X2900-Y5910) 

m 

K 

GLFP  Plant  Sign 
(X2910-Y5810) 

Distance 
(KM) 

Bearing 
(DEG) 

Date 
(1978) 

0.6 

140 

July  31 

1.5 

000 

Aug.  1 

1.9 

020 

Aug.  1 

1.5 

080 

Aug.  2 

1.5 

080 

Aug.  2 

1.5 

080 

Aug.  3 

1.1 

090 

Aug.  3 

1.7 

050 

Aug.  3 

1.7 

050 

Aug.  4 

1.1 

090 

Aug.  5 

2.2 

290 

Aug.  5 

1.2 

300 

Aug.  6 

0.6 

290 

Aug.  6 

1.8 

355 

Aug.  7 

0.8 

000 

Aug.  7 

GLFP  -  Great  Lakes  Forest  Products 
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lim       Map  ID 
(x) 


TABLE  in  (cont'd) 
Location  &  UTM  Coordinates 


Distance        Bearing  Date 

(KM)  (DEC)  (1978) 


It 


,11 


K 
M 
N 
P 
M 
M 


m 

o 

m 

Q 

m 

m 

m 

P 

m 

H 

m 

@ 

n 

m 

m 

f 

m 

r 

m 

-1 

Road  at  Air  Met,  Office 
(X2875-Y5980) 

GLFP  Plant  Sign 
(X2910-Y5810) 

Can-Car 
(X2960-Y58a0) 

Neebing  &  Montreal  Sts. 
(X2920-Y5830) 

CN.R.A.  Rec.  Centre 
(X3050-Y5830) 

Can-Car 
(X2960-Y58<^0) 

Can-Car 
(X2960-Y58^0) 

HWY  #61  &  Broadway 
(X28W-Y5800) 

HWY  #61  &  Broadway 
(X28^0  -  Y5800) 

Neebing  &  Montreal  Sts. 
(X2920-Y5830) 

Gore  St.,  0.1  km  E  of 
Neebing  Ave.  (X2925-Y5910) 

Neebing  6c  Montreal  Sts. 
(X2920-Y5830) 

HWY  #61  &  Broadway 
(X2850-Y5795) 

Rosslyn  Rd.  &  20th  Side  Rd, 
(X2505-Y5910) 

Broadway  &  Bowlker 
(X2505-Y5850) 

Gravel  Pit  Rd. 
(X3070-Y5760) 

D.N.D.  Rifle  Range 
(X3035-Y5730) 


2.5 
0.8 
1.1 

1.7 
1.1 
1.1 
1.0 
1.0 
i.O 
1.7 

0.8 

4.2 
IS 

i.i 


345 
000 
025 
005 
050 
025 
025 
305 
305 
005 
005 
005 
305 
290 
285 
080 
090 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug, 
Aug. 
Aug. 
Aug, 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
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TABLE //2  (cont'd) 

Site       MAP  ID  Location  A:  UTM  Coordinates  Distance         Bearing  Date 

(x)  (KM)  (DEC)  1978 

35  E  D.N.D.  Rifle  Range  1.1  PO  Aug.  19 

(X3035-Y5730) 

37  U  M.O.E.  Lab  3.5  020  Aug.  20 

(X30^0-Y6070) 

3g  V  End  of  Airport  Runway  3.3  1t^  Aug.  21 

(X2890-Y6070) 

39  N  Montreal  &  Neebing  Sts.  1.0  fli^  Aug.  21 

(X2920-Y5830) 

t^O  N  Montreal  &  Neebing  Sts.  1.0  lOf  Aug.  21 

(X2920-Y5830) 

til  A  Mt.  McKay  Ski  Hill  0.6  Iti  Aug.  22 

(X2950-Y5690) 

42  W  Meryle  Ave.  at  RR  tracks  1.5  111  Aug.  22 

(X2810-Y5850) 

(^3  aa  Victor  Ave.,  1km  S  of  2.0  265  Aug.  23 

Broadway  (X2710-Y5720) 

i^ii  bb  River  dale  Rd.  3-0  250  Aug.   23 

(X2620-Y5650) 

if5  cc  Miles  &  May  Sts.  6.1  045  Aug.  24 

(X3375-Y6140) 

if 6  dd  McKellar  &  Victoria  Sts.  5.8  045  Aug.  24 

(X3345-X6130) 

48  U  M.O.E.  Lab  3.5  020  Aug.  24 

(X3040-Y6070) 

50  N  Neebing  &  Montreal  Sts.  1.0  005  Aug.  25 

(X2920-Y5830) 

52  U  M.O.E.  Lab  3.5  020  Sept.  2 

(X3040-Y6070) 

53  N  Montreal  &  Neebing  Sts.  1.0  005  Sept.  3 

(X2920-Y5830) 

54  3  Broadway  Ave.  0.6       345      Sept.  4 

(X2900-Y5800) 

^5  V  M.O.E.  Lab  3.5       020      Sept,  4 

(X3040-Y6070) 
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TABLE  //2  (cont'd) 

Site        Map  ID  Location  &  UTM  Coordinates  Distance        Bearing  Date 

(x)  (KM)  (DEG)  (1978) 

56  X  HWY //61,0.2  km  S  of  0.9 

Broadway  (X2830-Y5780) 

^j  W  N  end  of  Meryle  Ave,  Vicker's  1.5 

Hts.  (X2810-Y5850) 

58  Y  Stanley  St.,  N.  of  Can-Car  1.5 

(X2960-Y5880) 

59  N  Montreal  &  Neebing  Sts.  1.0 

(X292a-Y5830) 

60  Z  GLFP  Park.  Lot,  Concrete  0.5 

Footings  (X2920-Y5790) 

61  X  HWY //61,  0.3  km  Sof  0.9 

Broadway  (X2830-Y5770) 

62  X  HWY  //61,  0.2  km  S  of  0.9 

Broadway  (X2830-Y5780) 

63  ee  Victor  St.,  Vicker's  Hts.  2.3 

(X2700-Y5650) 

6^  X  HWY  #61,  0.2  km  Sof  0.9 

Broadway  (X2830-Y5780) 

65  ff  Side  Rd.  N.  of  Riverdale  Rd.  5.9 

(X2320-Y5780) 

66  H  Broadway,  Cemetery  Gates  1.1 

(X2820-Y5800) 

67  O  HWY  #61,  0.1  km  S.  of  Broadway  1.0 

(X2830-Y5790) 

68  O  HWY  #61  &  Broadway  1.0 

(X2830-Y5800) 

69  O  HWY  #61  &  Broadway  1.0 

(X2830-Y5800) 

70  O  HWY  #61  &  Broadway,  Cemetery  1.1 

(X2820-Y5800) 

Wl  M  HWY  #61,  0.2  km  Sof  Broadway  0.9 

(X2830-Y5780) 

1^%  O  HWY  #61  &  Broadway,  Cemetery  1.0 

(X2830-Y580a) 


295 

Sept.  5 

315 

Sept.  5 

015 

Sept.  6 

005 

Sept,  6 

005 

Sept.  6 

290 

Sept.  6 

295 

Sept.  6 

2^5 

Sept.  6 

295 

Sept.  7 

270 

Sept.  7 

305 

Sept.  7 

290 

Sept.  8 

305 

Sept.  8 

305 

Sept.  8 

305 

Sept.  9 

295 

Sept.  9 

305 

Sept.  9 

DDMTRR  PRCICRBINE  LTD. 
RED  RDCK/  DNTRRID 

HDNITDRINE  EiTES 


Reference    o;     i 
Point    -     X  5    ' 


N 


Scale 


2ki 


RMERICRN  CAN  CRNRDR  INC 


MRRRTHDN/  DNTRRID 


MDNITDRING  BITES 


N 

A 


Reference 
Point   -    X 


Scale 
0 


2   km 


W 


I 

ro 
en 
I 


•^^-^Xf*^ 
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Site 
(x) 

Map 
ID 

1 

A 

2 

B 

3 

C 

D 


TABLE  #3 

Mobile  Air  Monitoring  Sites 
RED  ROCK  //X 
Location  &  UTM  Coordinates 


HWY  //1 7,  1.6  km  W  of  Golf 
Club  Rd.  (X0230-Y2605) 

Water  Treatment  Plant,  NW  of 
Mill  (X0780-Y2205) 

0.1  km  E  of  fence,  0.1  km  SE  of 
Esso(X0835-Y2150) 

2A  km  N  of  HWY  //628  on  Red 
Rock  Rd.  #1  (X0560-Y2ai5) 

Red  Rock  Inn 
(X0785-Y2165) 


Distance 
(KM) 

Bearing 
(DEG) 

Date 
(1978) 

S 

310 

Aug,  26 

1.3 

320 

Aug.  26 

0.5 

3W 

Aug.  27 

5 

310 

Aug.  27 

1.0 

310 

Aug.  27 

Site 
(x) 


Map 
ID 


B 


D 
E 
F 


TABLE  //^ 

Mobile  Air  Monitoring  Sites 

MARATHON  tfX 

Location  &  UTM  Coordinates  Distance        Bearing 

(km)  (DEG) 

Tourist  Booth   on  HWY  //17  5.9  045 

(Xff875-Y9940) 

Ministry  of  Trans.  &  Comm.  on  5.6  030 

HWY  //17(X4740-Y0085) 

Water  Tower  in  Downtown  1.0  090 

Marathon  (Xff545-Y9615) 

3.2  km  W  of  OPP  Station  on  HWY  6.2  355 

//17(X4410-Y0230) 

OPP  Station  on  HWY  //1 7  5,5  025 

(X4700-Y0100) 

0.8  km  W  of  Angler's  Creek  on  Hwy  7  345 

#17  (X4275-Y0285) 


Date 

(1978) 

Aug.  29 
Aug.  29 
Aug.  29 
Aug.  31 
Aug.  31 
Aug.  31 


KIMBERLY-CLHRK  DF  CRNRDR  LIMITED 
TERRACE  BRY/   DNTRRID 

MDNITDRINE  SITES 


ERERT  LRKE5  FOREST  PRDDUCTB  LIMITED 
THUNDER  BRY/  DNIRRID 


HI-VDL  5ITE5 


— -         ^#  -  - -I  - '  EMPiBf   -|  r  -«veBtir  ^  - 


N 


Oi 
T3 


^«3 


U3 


km 
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TABLE  //5 


Mobile  Air  Monitoring  Sites 


TERRACE  BAY  //X 


Site 
(x) 


Map 
ID 


B 


Location  &  UTM  Coordinates 


Moose  Lodge,  Off  Mill  Rd. 
(X9300-Y0400) 

First  Effluent  Crossing 
(X9390-Y0660) 

Adjacent  to  Clarif  ier  &  Settling 
Pond  (X9255-Y0510) 


Distance 

(km) 

Bearing 
(DEG) 

Date 
(1978) 

1.1 

130 

Aug.  28 

2.5 

050 

Aug.  30 

1.1 

050 

Sept.  1 

TABLE  #6 


Hi- Volume  Samplers  -  Site  Description 


THUNDER  BAY 


Site  // 

Type  of 
Filter  Used 

HI 

Glass-fibre 

Ha 

Glass-fibre 

m 

Glass-fibre  & 

D  el  bag-  m  ic  rosor  ban 

MS 


Glass-fibre  & 
Delbag-microsorban 

Glass-fibre 


Location  &  Description 


Trailer  Court  on  Hwy  //61B 
(X2950-Y5730) 

Hwy  #61  &  Broadway  (Mr.  M. 
Tocheri's  Property)  (28^0- Y 5790) 

Dow  Chemical  Storage  Area 
(2035-Y58'^0) 

Can-Car,  Roof  of  Office  Bldg. 
(X2980-Y58^0) 

St.  Anne's  School 
(X2955-Y5956) 


Distance  &  Direction 
from  Source 


0.3  km  &  120  degrees 


0.9  km  &  305  degrees 


0.8  km  &  005  degrees 


1.2  km  &  030  degrees 


2.2  km  &  010  degrees 
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07       Results 

Definition  of  Terms- 

Scan  Time:        Frequency  of  interrogation  of  the  monitoring  instrumentation 
by  the  data  acquisition  system. 

Time:  Time   of   the  first   &  final  scans  used  to  determine  running 

averages. 

Number  of  Readings:    Number  of  scans 

MAM:  Mobile  Air  Monitoring 

glc:  Ground  level  concentrations 

MP:  Monitoring  period 

All  statistical  values  are  based  on  cumulative  averages  of  continuous 
instantaneous  interrogations  of  the  analytical  instruments  and  all  results  are 
expressed  in  parts  per  million  (ppm).  Due  to  the  voluminous  nature  of  the 
processed  data,  an  addendum  entitled,  "Ambient  Air  Survey  in  the  Areas  of 
Thunder  Bay,  Red  Rock,  Marathon  and  Terrace  Bay.  -  1978;  Compilation  of  Time 
Averaged  Data",  will  accompany  this  report  and  will  be  presented  upon  request. 
Both  30  and  60  minute  averages  will  be  presented  in  this  addendum. 

The  statistical  summary  of  the  collected  data  is  presented  in  Tables  //7  to  1^, 
pages  81  to  126.  Supplementing  these  tables,  concentration  versus  time  graphs  are 
presented  in  Figures  //I  to  //15,  pages  50  to  6^.  In  order  to  determine  the  origins  of 
the  pollutants,  wind  rose/concentration  analyses  were  performed  (see  Maps  //lO  to 
//15,  pages  72  to  77)  as  well  as  correlation  plots  (Figures  #16  to  //22,  pages  65  to 

71). 

Results  from  the  Hi- Volume  analysis  are  presented  in  Table  //U,  pages  113  to 
121.  The  Tracor  sampling  statistics  and  the  statistical  summary  of  the  sulphur 
analysis  are  presented  in  Tables  //12  and  //13,  pages  122  to  12^.  The  raw  data 
collected  for  this  sulphur  analysis  is  presented  in  Table  ifl^,  pages  125  and  126, 
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08       Discussion 

This  northwest  ambient  air  survey  was  carried  out  between  July  31  and 
September  13,  1978.  The  areas  of  interest  were  at  Thunder  Bay,  Red  Rock, 
Marathon  and  Terrace  Bay;  all  major  centres  along  the  northwest  coast  of  Lake 
Superior.  Prior  to  this  period,  the  weather  in  Ontario  was  very  dry  (June  and  July) 
with  near  drought  conditions.  August  weather  had  mainly  sunny  days,  cool  nights 
(many  nocturnal  inversions)  and  abundant  rainfall  to  alleviate  the  near  drought 
conditions.  September  was  similar  to  August.  During  this  survey  period, 
approximately  8  major  frontal  systems  pushed  through  the  Great  Lakes  area. 
Regarding  incumbent  weather,  two  quasistationary  frontal  systems  prevailed 
between  August  13  to  17  and  September  5  to  12, 

Since  this  ambient  air  survey  dealt  mainly  with  monitoring  in  the  vicinity  of 
pulp  and  paper  mills,  sulphur  dioxide  (SO-)  and  total  reduced  sulphur  (TRS-reported 
as  hydrogen  sulphide,  H-S)  could,  in  general,  be  attributable  to  single,  discrete 
sources.  Therefore  the  30-minute  average  ground  level  concentration  (glc)  values 
of  these  contaminants  were  investigated  and  compared  to  their  respective 
Standards  as  set  out  in  Schedule  1,  Regulation  15  of  the  Ontario  Environmental 
Protection  Act,  Nitrogen  dioxide  (NO-)  and  ozone  (O^)  were  two  other 
contaminants  of  interest  during  this  survey;  however,  the  glc's  for  these 
contaminants  were  found  to  be,  in  general  low,  and  hence  long  range  mass 
transport  and/or  multi-source  contribution  were  assumed  to  be  the  major 
contributors.  For  these  reasons,  one-hour  average  glc's  of  NO*  and  O-  were 
examined  and  compared  to  their  respective  desirable  ambient  air  quality  Criteria 
as  set  out  in  the  Ontario  Regulation  872/7^,  S.l  of  the  1971  Environmental 
Protection  Act, 

Therefore  the  following  table  lists  these  contaminants  and  their  respective 
Ontario  ambient  air  quality  Guideline,  Standard  or  Criterion. 


-  33  ^ 


Maximum 

Acceptable 

Concentration* 

Average 
Time 

Classification 

0.30  ppm 

30  min 

Standard 

0.27  ppm 

30  min 

Standard 

0.027  ppm 

30  min 

Guideline 

0.20  ppm 

60  min 

Criterion 

0.08  ppm 

60  min 

Criterion 

120  uc/m^ 

24  hour 

Criterion 

Contaminant 

Sulphur  Dioxide  (SO-) 

Oxides  of  Nitrogen  (NO  )** 

Total  Reduced  Sulphur  (TRS,  HjS)*** 

Nitrogen  Dioxide(N02)*  *  *  ♦ 

Ozone  (0-) 

Total  Suspended  Particulate  (TSP) 

*  Conversion  from  ug/m  to  ppm  was  made  under  the  following  conditions; 
Temperature:  298°K  (25^C),  atmospheric  pressure:   101.6  kPa 

*  *      Expressed  as  concentrations  of  nitrogen  dioxide 

***  The  H-S  analyzers  were  also  sensitive  to  mercaptans  and  other  malodorous 
sulphur  compounds  containing  the  HS"  group.  Thus,  the  results  are  reported  as 
total  reduced  sulphur  (TRS)  and  expressed  as  concentrations  of  hydrogen 
sulphide. 


**** Nitric  oxide  (NO)  in  the  presence  of  ozone  (O*)  readily  forms  nitrogen  dioxide 
(NO*).  Long  time  integrated  samples  (usually  2^^  hours),  when  analyzed, 
contain  little  or  no  NO  because  of  this  conversion  feature.  Our  analyzer 
distinguishes  between  NO  and  NO-  and  collectively  denotes  them  as  oxides  of 
nitrogen  (NO  ), 
Additional  compounds  were  monitored  by  the  instrumentation  associated  with 

the  MAM  unit.    These  included  carbon  monoxide  and  total  hydrocarbons.    However, 

they  will  not  be  discussed  in  this  report  but  rather  presented  as  a  data  base  for 

future  studies. 

A  High-Volume  sampler  network  was  set  up  in  the  vicinity  of  the  Great  Lakes 

Forest  Products  Company  in  Thunder  Bay  in  order  to  investigate  the  ambient  air 


mass  loadings  of  total  suspended  particulate  (TSP)  and  iron  (Fe).    This  programme 
was  run  concurrently  with  the  MAM  programme. 

The  components  of  TRS;  i.e.  -  methyl  mercaptan,  ethyl  mercaptan,  and 
hydrogen  sulphide  were  investigated  by  a  Tracer  //270HA  sulphur  analyzer.  In 
addition,  a  small  number  of  samples  were  analyzed  for  carbon  disulphide  and  sulphur 
dioxide  of  which  the  Tracor  unit  was  calibrated  for  the  former.  Since  the  analyzer 
was  not  calibrated  for  sulphur  dioxide,  the  reported  concentrations  of  this  compound 
are  qualitative.  This  analyzer  was  run  in  conjunction  with  the  MAM  sampling 
programme  towards  the  latter  end  of  this  survey.  The  main  purpose  of  this  analyzer 
was  to  determine  the  percentage  contribution  of  the  above  sulphur  compounds  to  the 
net  TRS  mass  loading. 

For    this    entire    survey,    over    5Zi^    hours    of    accumulated    ground    level 
concentration  data  for   the  aforementioned  contaminants  were  collected  at  the 
various  monitoring  sites.   For  clarity,  the  discussion  will  proceed  as  follows: 
(i)  Thunder  Bay  -  TRS,  SO2,  O3,  NO^^,  Hi-Volume  Analysis,  Tracor  Analysis 

(ii)  Red  Rock  -  TRS,  SOj,  O3,  NO^,  Tracor  Analysis 

(iii)  Marathon  -  TRS,  SOj,  Oy  NO^,  Tracor  Analysis 

(iv)  Terrace  Bay  -  TRS,  SO2,  O3,  NO^^,  Tracor  Analysis 

The  survey  periods  for  the  MAM  unit  were; 
Thunder  Bay  3uly  31  -  Aug.  25;  Sept.  2  -  Sept.  9. 

Red  Rock  Aug.  26,  27 

Marathon  Aug.  29  -  Sept.  1 

Terrace  Bay  Aug.  28  -  Sept.  1 
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(i)        Thunder  Bay 

Over  'ffiS  hours  of  glc  data  were  collected  by  the  MAM  unit  on  each  of  the 
aforementioned  contaminants  in  the  vicinity  of  Great  Lakes  Forest  Products 
Limited, 

Total  Reduced  Sulphur  -  TRS  (expressed  as  H-S) 

As  noted  in  the  statistical  summary  tables  (Tables  //7a,  pages  81  to  85),  the 
Guideline  for  TRS  (0.027  ppm)  was  attained  or  exceeded  during  7  of  the  66 
monitoring  periods  comprising  this  portion  of  the  NW  survey  for  an  aggregate  time 
of  8H  hours  (approximately  2%  of  the  total  monitoring  time).  The  overall  average 
glc  of  TRS  for  this  entire  survey  period  was  0.007  ppm  with  an  associated  standard 
deviation  0,011  ppm. 

The  maximum  30-minute  average  TRS  glc  was  0.07  ppm  and  was  recorded 
during  monitoring  period  (MP)  Thunder  Bay  //1 6  on  August  7  (see  Figure  #1,  page 
50).  The  MAM  unit  was  located  approximately  OJ  km  directly  north  of  the  source. 
The  winds  were  brisk  (10  to  15  km/hr)  and  southerly  and  therefore  the  MAM  unit  was 
found  to  be  in  the  impingement  zone  from  the  main  steam  plant  stack  as  referenced 
in  Map  //5,  on  page  20.  On  this  same  day,  TRS  data  acquired  outside  this 
impingement  zone  (see  statistical  results  of  MP  Thunder  Bay  //l^,  Table  //7a,  page 
50)  denoted  30-minute  average  glc's  of  approximately  0.001  ppm.  The 
wind/concentration  rose  analysis  for  MP  Thunder  Bay  //1 6  clearly  points  to  Great 
Lakes  Forest  Products  Limited  as  being  the  major  source  of  TRS.  (see  Map  //lO  on 
page  72). 

Sulphur  Dioxide  -  SO* 

Low  glc's  of  SO-  were  detected  in  the  vicinity  of  Great  Lakes  Forest  Products 
during  this  survey.  The  overall  average  glc  of  SO2  and  respective  standard  deviation 
was  0.006  ppm  and  0.005  ppm.  For  the  ^^51  hours  SO2  glc's  were  monitored,  the  SO- 
30-minute  Standard  (0.30  ppm)  was  never  exceeded. 
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The  maximum  instantaneous  and  30-minute  average  SO^  glc  was  0,333  ppm 
and  O.HO  ppm  respectively.  This  elevated  concentration  was  acquired  during  MP 
Thunder  Bay  //53  on  September  3rd.  Due  to  the  time  of  these  peak  occurrences  in 
the  concentration/time  graph  (Figure  #2  on  page  51)  and  the  observations  of  the 
field  operators,  these  concentrations  may  be  directly  attributable  to  the  digester 
blowdowns  at  the  Great  Lakes  Forest  Products  company. 

In  order  to  further  ascertain  the  source  of  the  SO-  concentrations,  a 
correlation  analysis  between  SO2  and  H-S  was  performed  for  this  monitoring  period. 
(Thunder  Bay  //53,  see  Figure  //1 6,  page  65)  With  59  degrees  of  freedom,  the 
correlation  coefficient  (0.6^^)  was  significant  to  the  99.9%  confidence  level.  This 
implied  a  mutual  source  for  SO-  and  TRS  -  namely  the  pulp  mill. 
Nitrogen  Dioxide  -  NO- 

The  Great  Lakes  Forest  Products  company  was  not  a  suspected  major  source 
of  NO-.  The  analysis  of  the  acquired  NOj  glc  data  substantiated  this  assumption 
(Refer  to  statistical  summary  Table  //7c,  pages  91  to  95).  From  the  ^60  hours  of 
acquired  NO-  data,  based  on  61  monitoring  periods  whose  duration  greater  than  lYi 
hours,  the  overall  average  glc  was  0.027  ppm  with  an  associated  standard  deviation 
0.0  U  ppm. 

Since  no  singular,  discrete  source(s)  could  be  determined  for  this  contaminant, 
ambient  air  quality  Criteria  were  followed  in  the  assessment  of  the  acquired  data. 
This  maximum  60-minute  average  glc  was  0.107  ppm  and  was  detected  on  August  12 
during  MP  Thunder  Bay  #23.  As  noted  in  the  concentration/time  analysis  for  this 
MP  (Figure  //3  on  page  52),  based  on  60-minute  running  averages,  the  winds  were 
calm  and  a  subsidence  inversion  was  present  during  this  night-time  monitoring.  The  NO- 
concentration  data  depicted  by  Figure  #3  denotes  a  uniform  concentration,  implying 
no  signular  source. 
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The  vehicular  traffic  contribution  to  oxides  of  nitrogen  (NO  )  is  noted  by  the 
relative  increase  in  nitric  oxide  (NO).  For  example,  the  maximum  instantaneous  NO 
glc  detected  was  during  MP  Thunder  Bay  #19  on  August  10th  and  its  value  was  0.427 
ppm  (see  Figure  //4,  page  53),  The  MAM  unit  was  located  at  the  Can-Car  parking  lot 
and  the  glc  increase  was  noted  after  0700  (EDT)  hours. 

A  correlation  analysis  between  NOj  and  H2S  for  MP  Thunder  Bay  #53  was 
performed  to  aid  in  source  identification  (see  Figure  #17,  page  66).    The  resulting 
correlation  coefficient  (-0.35)  for  29  degrees  of  freedom  was  insignificant,  implying 
that  no  mutual  source(s)  for  these  contaminants  existed  in  this  area. 
Ozone  -  O*, 

Similiar  to  the  NO^  discussion,  the  Great  Lakes  Forest  Products  company  was 
not  a  suspected  source  of  ozone.  From  over  460  hours  of  acquired  O-  glc  data,  the 
overall  average  glc  was  0.023  ppm  with  an  associated  standard  deviation  0.01  S  ppm. 

As  noted  by  the  statistical  summary  Table  #7d,  pages  96  to  100,  the  maximum 
60-minute  average  glc  for  O^  was  0.082  ppm  and  this  was  the  only  excursion  above 
the  Criterion  (0,08  ppm).    This  elevated  glc  was  detected  during  MP  Thunder  Bay 
#16  on  August  7th.   (See  Figure  #5,  page  54.) 
Hi- Volume  Analysis  ' 

Five  standard  hi-volume  samplers  with  glass  fibre-filters  and  two  standard  hi- 
volume  samplers  with  Delbag-microsorban  filters  were  utilized  to  establish  ambient 
air  mass  loadings  in  the  vicinity  of  Great  Lakes  Forest  Products  Limited,  Thunder 
Bay.  The  samplers  were  placed  around  this  plant  with  three  of  the  five  glass  fibre 
filter  units  and  the  two  Delbag-microsorban  filter  units  placed  in  areas  of  highest 
population  concentration  to  the  northeast  (refer  to  Map  #9  on  page  29). 

Between  August  1  and  24th,  109  glass  fibre-  filters  were  collected  and  later 
analyzed  for  total  suspended  particulate  matter  (TSP)  and  iron  (Fe)  mass  loadings. 
These  results  are  listed  in  Table  #11,  pages  113  through  121,   In  addition,  43  Delbag- 
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microsorban  filters  were  exposed  and  subsequently  analyzed  for  sulphates  (SO."), 
nitrates  (NO^),  silicon  (Si)  and  iron  (Fe)  mass  loadings.  These  results  are  also  listed 
in  Table  #11,  pages  113  through  121.  Information  regarding  the  prevailing  wind 
direction  and  speed  was  obtained  from  the  Atmospheric  Environment  Service  in 
Thunder  Bay. 
a)       Total  Suspended  Particulates  (TSP): 

Of  the  109  samples,  20  were  found  to  have  TSP  loadings  in  excess  of  the 
ambient  air  quality  Criterion  of  120  ug/m^  based  on  a  2^-hour  sampling  period.  The 
maximum  concentration  of  TSP  occurred  on  August  9  at  the  Dow  Chemical  site, 
ENE  of  Great  lakes  Forest  Products.  The  concentration  was  296  ug/m^  and  the 
winds,  on  the  average,  for  this  date  were  from  the  west  at  approximately  13  km/hr. 
Also  on  this  day,  two  other  sites  reported  mass  loadings  in  excess  of  the  Criterion; 
one  of  which  was  also  in  a  location  downwind  of  the  pulp  mill.  The  average  loading 
for  August  9  was  177  ug/m^  which  was  the  highest  daily  average  recorded. 

The  overall  average  TSP  loading  was  72  ug/m^  with  an  associated  standard 
deviation  of  57  ug/m  , 

b)  Iron  -  (Fe) 

The  overall  average  loading  of  Fe  was  3.2  ug/m^  with  a  standard  deviation  of 
3.1  ug/m  .  Therefore,  approximately  ^%  of  the  TSP  loading  was  composed  of  Fe. 
The  maximum  concentration  was  18.7  ug/m"^  which  was  acquired  on  August  k  at  the 
Dow  Chemical  site.    Winds  at  this  time  were  from  the  WSW  at  19  km/hr. 

c)  Silicon  -  Si 

The  Delbag-microsorban  filters  were  analyzed  for  Si  content  and  the  overall 
average  concentration  was  found  to  be  17.6  ug/m"^  and  was  acquired  with  an 
associated  standard  deviation  of  19.1  ug/m"^.  Based  on  a  2U  hour  sampling  time,  the 
maximum  concentration  of  Si  was  found  to  be  75.7  ug/m"'  and  was  acquired  at  the 
Dow  Chemical  site  on  August  10.  Winds  during  this  period  were  from  the  south  at  8 
km/hr. 
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(The  silica  (SiO-)  mass  loadings  may  be  obtained  from  the  Si  mass  loadings  by 
multiplying  the  values  by  the  ratio  of  molecular  weights:  MWtCSiOjVMWtCSi)  = 
2.U.) 

d)       Sulphates  -  SO.  " 

The  overall  average  SO.  content  was  6.2  ug/m  with  a  standard  deviation  of 
5*5  ug/m  .  On  August  U,  the  maximum  glc  of  SO.  occurred,  the  value  being  22.1 
ug/m  ,  and  was  acquired  at  the  Dow  Chemical  site.  Winds  during  this  2^  hour  period 
(beginning  at  1230  (EDT)  on  August  14)  were  reported  by  the  MAM  unit  (see 
addendum  MP's  Thunder  Bay  #26,  27  and  28)  and  were  found  to  be  from  the  SSW  at 
approximately  15  km/hr.  Therefore  the  Hi- Volume  sampling  site  was  in  a  downwind 
position  with  respect  to  the  Great  Lakes  Forest  Products  company. 


e)        Nitrates  -  NO^ 

3 
The  overall  average  content  of  NO-  was  0,5  ug/m    with  a  standard  deviation 

3  3 

of  0.8  ug/m  .     The  maximum  concentration  was  3.9  ug/m     and  was  acquired  on 

August  7  at  the  Dow  Chemical  site.  The  sampling  site  was  again  in  a  downwind 
position  with  respect  to  Great  Lakes  Forest  Products  as  the  winds  were  from  the  SW 
at  approximately  1 1  km/hr. 


f )        Iron  -  Fe 

The   Delbag-microsorban   filters   were   also  analyzed   for   Fe  content.      The 

/    3  /    3 

overcill  average  and  standard  deviation  were  4.1  ug/m    and  4.2  ug/m     respectively 

which  compared  very  well  with  the  results  obtained  from  the  glass-fibre  filter 

analysis.     The  maximum  concentration  found  was  18.9  ug/m^  and  was  acquired 

during   August    12    at   the   Dow   Chemical    Site.      Winds   were    from    the   SW   at 

approximately  8  km/hr. 
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Tracor  Analysis 

In  Thunder  Bay,  29  ambient  air  samples  collected  in  polyester  Mylar  bags  were 
analyzed  by  the  Tracor  unit.  The  relative  concentrations  of  the  various  sulphur 
compounds  were  found  to  be: 

H25{&COS)-12% 

MeSH  -  35% 

EtSH  (&  (CH3)25)  -  52% 
(See  also  Tables  7/12  to  //U,  pages  122  to  126.) 

(ii)      Red  Rock 

Over  ^1  hours  of  glc  data  were  acquired  during  August  26  and  27  by  the  MAM 
unit  in  the  vicinity  of  the  Domtar  Packaging  Company. 

Total  Reduced  Sulphur  -  TRS 

Approximately  10%  of  the  acquired  TRS  glc  data  (^  hours  out  of  ^1  hours) 
resulted  in  30-minute  average  glc's  in  excess  of  the  Guideline  (0.027  ppm).  The 
overall  average  TRS  glc  was  0,012  ppm  with  an  associated  standard  deviation  0.007 
ppm,   (See  the  statistical  summary  Table  #8a,  page  101.) 

The  maximum  30-minute  average  TRS  glc  was  0.13  ppm  (greater  than  four 
times  the  Guideline)  and  was  recorded  on  August  27  during  MP  Red  Rock  //5  -  refer 
to  Figure  //6  on  page  55.  Upon  arrival  of  the  MAM  unit  in  Red  Rock  on  this  date 
(1030  hours  EDT),  fumigation  from  the  Domtar  kraft  pulp  mill  was  observed  by  the 
MOE  field  personnel  throughout  the  downtown  sector.  During  the  beginning  of  this 
MP,  the  winds  were  easterly  and  brisk  (approximately  12  km/hr),  A  warm  front  was 
pushing  into  this  area  bringing  overcast  and  stagnant  weather  conditions  during  the 
evening  and  the  following  day  (see  Red  Rock  #3,  #4  and  //5  concentration/time 
graphs  in  Figures  //7,  //8  and  #6,  pages  56,  51  y  and  55),  Entrainment  through 
orographic  lift,  induced  by  Red  Rock  Hill  and  the  approaching  warm  front  trapped 
the  emissions  from  this  kraft  pulp  mill  in  the  downtown  sector  of  Red  Rock  through 
the     formation     of     a     vertical     flow     cell.     This     phenomenon     explains     the 
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wind/concentration  rose  analysis  (Map  //U,  page  73)  depicting  the  area  of  maximum 
TRS  contribution  as  being  ENE  of  the  Red  Rock  Inn. 

The  second  highest  maximum  30-minute  average  TRS  glc  was  0.028  ppm  and 
was  recorded  on  the  same  day  during  M.P.  Red  Rock  #3  (Table  #8a,  page  101).  The 
MAM  unit  was  located  just  outside  the  main  entrance  to  the  kraft  pulp  mill  and  in 
the  impingement  zone  as  noted  by  the  MOB  field  operators.  The  wind/concentration 
rose  analysis  (Map  #12  on  page  74)  clearly  shows  the  entralnment  feature  of  Red 
Rock  Hill  mentioned  in  the  preceding  paragraph. 

Sulphur  Dioxide  -  SO* 

As  expected,  very  little  sulphur  dioxide  was  detected  in  Red  Rock.  The 
overall  average  glc  of  SOj  (from  t^Y  hours  of  accumulated  data)  was  0.003  ppm  with 
an  associated  standard  deviation  0.001  ppm.  The  largest  maximum  30-minute 
average  SO-  glc  was  0.009  ppm  and  was  recorded  during  MP  Red  Rock  #5  on  August 
27.  A  summary  of  the  statistical  results  for  SO-  is  presented  in  Table  //8a,  page 
101. 

Nitrogen  Dioxide  -  NO- 

Domtar  was  not  a  suspected  source  of  NO^,  and  low  glc's  of  this  contaminant 
were  detected  during  this  segment  of  this  northwest  survey.  (See  Table  //8c,  page 
103.)  From  the  '^l  hours  of  acquired  NO-  glc  data,  the  overall  average  glc  was  0.026 
ppm  with  an  associated  standard  deviation  0.018  ppm. 

The  60-minute  NO-  Criterion  (0.20  ppm)  was  never  exceeded.  The  largest 
maximum  60-minute  average  NO-  glc  was  0.06^^  ppm  and  was  recorded  during  MP 
Red  Rock  //I.  As  noted  in  the  concentration/time  analysis  (Figure  //9,  page  58),  the 
NO-  glc  was  essentially  uniform  throughout  this  monitoring  period.  The  winds  were 
light  and  southerly. 

Ozone  -  O^ 

Low  glc's  of  ozone  were  detected  in  Red  Rock.    The  overall  average  glc  and 


standard  deviation  were  0.026  ppm  and  0.006  ppm  respectively.  At  no  time  was  the 
60-minute  O^  Criterion  exceeded  during  this  survey  as  the  maximum  60-minute 
average  0^  glc  was  0.032  ppm.  (Refer  to  the  statistical  summary  Table  //8d,  page 
lO'f.) 

Tracor  Analysis 

In  Red  Rock,  8  ambient  air  samples  were  analyzed  by  the  Tracor  unit.  The 
relative  concentrations  of  the  sulphur  compounds  were: 

HjS  (&  COS)  -  86% 

MeSH  -  9% 

EtSH  (&  (CH^)^S)  -  k% 
(See  also  Tables  #12  to  //U,  pages  122  to  126.) 

iii)      Marathon 

Between  August  29  and  September  1,  over  35  hours  of  glc  data  were  collected 
at  6  different  monitoring  sites  in  the  vicinity  of  the  American  Can  Canada  Inc. 
kraft  pulp  mill. 

Total  Reduced  Sulphur  -  TRS 

Significant  glc's  of  TRS  were  collected  during  this  survey.  From  the  35  hours 
of  acquired  TRS  glc  data,  the  overall  average  glc  was  0.019  ppm  with  an  associated 
standard  deviation  0.007  ppm.  The  TRS  30-minute  Guideline  (0.027  ppm)  was 
exceeded  during  4  of  the  6  MP's  for  a  total  of  over  8  hours;  approximately  25%  of 
the  total  monitoring  time.  The  remaining  two  MPs  reported  maximum  30-minute 
glc  averages  of  0.026  ppm.  (Refer  to  the  statistical  summary  Table  #9a,  page  105.) 

The  maximum  30-minute  average  TRS  glc  was  0.073  ppm  (over  IVi  times  the 
TRS  Guideline)  and  was  recorded  at  the  water  tower  in  downtown  Marathon  on 
August  29.  Refer  to  the  concentration/time  graph  MP  Marathon  #^,  Figure  #10  on 
page  59.  The  wind/concentration  rose  (Map  //1 3  on  page  75)  clearly  denotes  the 
American  Can  Canada  Inc.  kraft  pulp  mill  as  being  the  only  plausible  source  of  this 
contaminant.  The  maximum  instantaneous  TRS  glc  for  this  MP  was  0.132  ppm,  the 
highest  for  this  part  of  the  NW  survey. 


Monitoring  sites  //6  and  #7  were  located  along  Highway  //1 7,  approximately  5Vi 
to  7  km  NNE  of  the  kraft  pulp  mill.  During  the  night  of  August  31  (MP  //6)  and  the 
day  of  September  1st  (MP  //7),  significant  glc's  of  TRS  were  monitored  at  these 
locations  with  the  maximum  30-minute  average  glc's  being  O.O^'f  ppm  and  0.038  ppm 
respectively.  (See  Figures  //U  and  12,  pages  60  and  62.)  On  shore  flows  were 
induced  by  the  Lake  Superior/land  temperature  gradient.  Since  the  area  was  under 
the  influence  of  a  high  pressure  ridge,  the  on  shore  flow  and  subsequent  channelling 
along  the  Angler  Creek  valley  caused  significant  impingement  of  the  mill  emissions 
along  Highway  #17.  Due  to  this  phenomenon,  visibility  in  the  impingement  zone 
along  Highway  #17  was  reduced  to  less  than  1  km.  The  concentration/wind  rose 
analysis  for  MP  Marathon  //6,  Map  #1^,  page  76,  pointed  to  the  SW  sector  which 
indicated  American  Can  Canada  Inc.  as  the  major  source  of  this  contaminant. 

Sulphur  Dioxide  -  SO- 

Low  glc's  of  SOj  were  detected  in  Marathon.  For  a  summary  of  the  statistical 
results,  refer  to  Table  //9a  on  page  105.  From  the  33  hours  of  acquired  data,  the 
overall  average  SOj  glc  was  0.018  ppm  with  an  associated  standard  deviation  0.006 
ppm.  The  largest  maximum  30-minute  average  SO-  glc  was  0.05  ppm  (17%  of  the 
Standard)  and  was  recorded  during  MP  Marathon  #5  on  August  31.  (See  Figure  //13, 
page  62.) 

Correlation  analyses  between  SO^  and  HjS  glc's  were  performed  for  MP's 
Marathon  #^  and  //6.  (Refer  to  Figures  #18  and  #19  on  pages  67  and  68.)  Excellent 
correlations  were  found  between  these  two  contaminants.  For  ^6  and  79  degrees  of 
freedom  (#'^  and  #6  respectively),  the  correlation  coefficients  were  0.81  and  0,82 
respectively  which  were  significant  at  the  99,996  confidence  leveL  This  result 
suggested  that  although  the  glc's  of  SOj  were  low,  the  origin  of  SO*  was  the  same  as 
that  for  TRS,  namely  the  American  Can  Canada  Inc.  kraft  pulp  mill. 

Nitrogen  Dioxide  -  NO- 

From     the     35     hours     of     acquired     NOj     glc     data,     the     60-minute 


Criterion  was  never  exceeded.  Low  glc's  of  NO^  were  detected  and  the  overall 
average  glc  was  0.015  ppm  with  an  associated  standard  deviation  0.005  ppm.  (Refer 
to  statistical  summary  Table  //9c  ,  page  107.) 

The  maximum  60-minute  average  NO-  glc  was  0.027  pppm  (approximately  10% 
of  the  Criterion)  and  was  recorded  during  the  afternoon  of  September  1. 

A  correlation  analyses  between  the  glc's  of  NO-  and  H-S  was  carried  out  in 
order  to  ascertain  any  mutual  origin  of  these  two  contaminants  in  this  area.  As 
noted  in  Figure  #20  on  page  69  for  MP  Marathon  //^,  no  correlation  was  found  since 
a  correlation  coefficient  of  0.07  was  determined  for  21  degrees  of  freedom. 
Therefore  the  NO-  glc  in  this  area  was  deemed  to  be  mainly  of  an  extraneous  origin 
-  long  range  transport,  etc. 

Ozone  -  O- 

Ozone  data  was  collected  solely  for  a  Regional  data  bank.  As  expected,  only 
background  concentrations  of  this  contaminant  were  detected  and  the  Criterion 
(0.08  ppm)  was  never  exceeded.  (Refer  to  Table  //9d,  page  108  for  the  statistical 
summary.) 

The  overall  average  O-  glc  was  0.023  ppm  with  an  associated  standard 
deviation  0.007  ppm.  The  largest  maximum  60-minute  average  was  0.0^  ppm  (50% 
of  the  Criterion)  and  was  acquired  during  Marathon  //7  on  September  1, 

Tracor  Analysis 

In  Marathon,  6  ambient  air  samples  were  analyzed  by  the  Tracor  unit.  The 
relative  concentrations  were; 

H2S(&COS)-^l% 

MeSH  -  37% 

EtSH(&  (CH3)2S)-22% 
(See  also  Tables  #12  to  //l^f,  pages  122  to  126.) 

iv)      Terrace  Bay 

Approximately  39  hours  of  glc  data  were  acquired  by  the  MAM  unit  at  three 
different  monitoring  sites  in  the  vicinity  of  the  Kimberly-Clark  of  Canada  Limited 
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kraft  pulp  mill  during  the  period  August  28  to  September  1.  During  the  time  of  this 
survey,  the  production  of  the  kraft  pulp  mill  was  fluctuating  substantially.  For  this 
reason,  as  can  be  seen  by  the  number  of  monitoring  periods,  only  a  short  period  of 
time  was  spent  monitoring  this  area. 

Two  sources  were  considered  during  the  assessment  of  this  glc  data.  These 
were  the  kraft  pulp  mill  and  its  effluent  ditch  running  parallel  to  Highway  //1 7. 
(Refer  to  Map  //^f,  page  12.) 

Total  Reduced  Sulphur  -  TRS 

For  the  39  hours  of  TRS  data,  the  overall  average  glc  was  0.02^  ppm  with  an 
associated  standard  deviation  0.032  ppm.  The  statistical  results  for  TRS  are 
summarized  in  Table  #10a,  page  109, 

(a)  Kraft  Pulp  Mill 

From  the  31  hours  of  TRS  glc  data  acquired  during  MPs  Terrace  Bay  //I  and 
//3,  located  downwind  of  this  mill,  approximately  6  hours  of  data  (20%)  resulted  in 
concentrations  in  excess  of  the  30-minute  Guideline  -  i.e.  0.027  ppm. 

As  noted  in  the  statistical  summary  table,  the  largest  maximum  30-minute 
average  glc  was  Q.30  ppm  and  was  acquired  near  the  clarifier  and  settling  pond 
located  approximately  1.1  km  to  the  NE  of  the  mill  (MP  Terrace  Bay  //3,  see  Figure 
#^,  page  63).  The  winds  were  from  the  S  to  SW  at  approximately  8  km/hr  and  the 
wind/concentration  rose  analysis  (Map  //1 5  on  page  77)  clearly  points  to  the 
Kimberly-Clark  mill  as  the  major  source  of  this  contaminant. 

(b)  Effluent  Ditch 

No  significant  glc's  of  TRS  were  recorded  during  MP  Terrace  Bay  #2  on  August 
30.  The  MAM  unit  was  located  at  the  first  effluent  crossing  on  Highway  //17,  and 
the  winds  were  southwesterly  and  light.  The  maximum  30-minute  average  TRS  glc 
detected  at  this  site  was  0.006  ppm.  (See  Figure  #15,  page  6^^,) 


Sulphur  Dioxide  -  SO- 

Relatively  low  concentrations  of  SO-  were  recorded  in  the  vicinity  of  the 
kraft  pulp  mill.  The  overall  average  glc  was  0.009  ppm  with  an  associated  standard 
deviation  of  0.00^  ppm.  The  maximum  30-minute  average  glc  of  SO*  recorded  was 
0.0^7  ppm  (16%  of  the  SO-  Standard  on  August  28-Terrace  Bay  //I).  During  this 
time,  the  MAM  unit  was  located  at  the  Moose  Lodge  parking  lot,  approximately  1  km 
from  the  Kimberly-Clark  kraft  pulp  mill.  Correlation  analyses  between  SO-  and 
TRS  were  carried  out  for  MPs  Terrace  Bay  //i  and  //3  (see  Figures  //21  and  #22, 
pages  70  and  71).  The  correlation  coefficients  (0,90  and  0.73  for  69  and  53  degrees 
of  freedom  respectively)  were  significant  at  the  99.9%  confidence  level  -implying  a 
mutual  origin;  the  kraft  pulp  mill. 

As  noted  in  the  statistical  summary  Table  //10a,  page  109,  the  maximum  30- 
minute  average  SO-  glc  (MP  Terrace  Bay  //2)  acquired  in  the  vicinity  of  the  first 
effluent  crossing  on  Highway  #17  was  0.011  ppm  -  'f%  of  the  standard,  (See  Figure 
#15,  page6'f.) 

Nitrogen  Dioxide  -  NO- 

The  Kimberly-Ciark  kraft  pulp  mill  was  not  a  suspected  source  of  NO-.  As 
noted  in  the  statistical  summary  table  (Table  #10c  on  page  HI)  low  glc's  of  NO2 
were  detected  downwind  of  the  mill  site  (maximum  60-minute  average  NO-  was 
0.0^^6  ppm),  however  a  larger  glc  was  found  at  the  first  effluent  crossing  on  Highway 
#17  (60-minute  average  was  0.068  ppm,  aproximately  3^*%  of  the  Criterion).These 
NO-  glc's  were  low  and  were  essentially  the  same  as  those  determined  for  Marathon 
and  Red  Rock,  The  overall  average  NOj  glc  and  associated  standard  deviation  were 
0.016  ppm  and  0.005  respectively  (based  on  the  60  minute  averaged  values). 

With  respect  to  the  effluent  crossing,  the  30-minute  Standard  for  oxides  of 
nitrogen  (NO  )  was  exceeded  for  a  period  of  approximately  15  minutes.  As  noted  in 
the  concentration/time  analysis  (Terrace  Bay  #2,  Figure  #15  on  page  64),  the 
maximum  30-minute  average  NO  glc  was  0.28  ppm  and  was  recorded  under  calm 
conditions. 
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NO  was  the  major  component  of  NO    at  this  time  and  as  a  result,  vehicular  exhaust 
was  deemed  to  be  the  major  source. 

Ozone  -  O^ 

The  kraft  pulp  mill  was  not  a  suspected  source  of  O-  however  this  data  was 
collected  in  order  to  establish  a  Regional  data  bank  for  this  area.  These  results  are 
presented  in  Table  // 1  Od  on  page  112. 

Low  glc's  of  O^  were  detected.  The  overall  average  O.  glc  was  0.036  ppm 
with  an  associated  standard  deviation  0.016  ppm.  The  maximum  60-minute  average 
glc  was  0,053  ppm  (approximately  66%  of  the  Criterion)  and  was  recorded  during  MP 
Terrace  Bay  //3,  on  September  1, 

Tracor  Analysis 

Only  a  single  ambient  air  sample  was  collected  in  Terrace  Bay  and  analyzed  by 
the  Tracor  unit.     The   analysis  showed  that   the  relative  concentrations   of   the 
reduced  sulphur  compounds,  were: 
,    H2S  (&  COS)  -  23% 

MeSH  -  38% 

EtSH  {&  (CH3)2S)  -  38% 
(See  Tables  // 1 2  to  #  1  i^ ,  pages  1 22  to  1 26 .) 
(iv)     Summary  of  Tracor  Results 

For  the  entire  ^4  air  samples  acquired  and  analyzed  for  this  northwest  region 
survey,  the  relative  concentrations  of  the  reduced  sulphur  compounds  were: 

HjS  (&  COS)  -  45% 

MeSH  -  29% 

EtSH  (&  (CH3)2S)  -  26% 

As  suspected,  the  mercaptan  contribution  to  the  total  reduced  sulphur  (TRS) 
concentrations  was  significant,  accounting  for  approximately  55%. 
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09.      Appendix 

a)       Figures! 

#1        H-S,  SO-  <5c  NO     concentration/time   analysis  for  Thunder  Bay  //1 6 

#t        H-S,  SO-,  &  NO     concentration/time  analysis  for  Thunder  Bay  //53 

#3        0-  <5c   NO-  concentration/ time   analysis  for  Thunder  Bay  //23 

MM-       ^^v»  N^'  ^  *-*3        concentration/time  analysis  for  Thunder  Bay  //1 9 


b) 


M 


m 


H-S,  NO  ,  &  O,    concentration/time  analysis  for  Thunder  Bay  #16 


HjS 
H-S 


O^  &  NO 


#10       HjS 


#11  H2S 

#12  HjS 

#13  HjS 

#14  H2S 

#15  H2S 


SO-  &  NO      concentration/time  analysis  for  Red  Rock  #5 

SO-  &  NO      concentration/time  analysis  for  Red  Rock  #3 

SO-,  &  NO     concentration/time   analysis  for  Red  Rock  #'f 

concentration/time  analysis  for  Red  Rock  #1 


#4 
#6 

#7 


SO-  &  NO      concentration/time   analysis  for  Marathon 
SO-  &  NO      concentration/time  analysis  for  Marathon 
SO-  &  NO      concentration/time  analysis  for  Marathon 
SO-  &  NO      concentration/time  analysis  for  Marathon       #5 
SO-  &  NO      concentration/time  analysis  for  Terrace  Bay   #3 
SO-  &  NO      concentration/time  analysis  for  Terrace  Bay   #2 

#16      5O2  vs  H-S   correlation  plot  for  Thunder  Bay  #53 

#17      NO-  vs  H-S    correlation  plot  for  Thunder  Bay  #53 

#18      SO-  vs  H-S    correlation  plot  for  Marathon  #4 

#19      SO-  vs  H-S    correlation  plot  for  Marathon   #6 

#20      NO-  vs  H-S    correlation  plot  for  Marathon   #'^ 

#21       SO-  vs  H-S    correlation  plot  for  Terrace  Bay  #1 

#22      SO 2  vs  HjS    correlation  plot  for  Terrace  Bay  #3 
Maps: 

#10  HjS  Wind-Rose  for  Thunder  Bay  #16 

#11  HjS  Wind-Rose  for  Red  Rock  #5 

#12  HjS  Wind-Rose  for  Red  Rock  #3 

#13  H2S  Wind-Rose  for  Marathon  #4 

#H  H2S  Wind-Rose  for  Marathon  #6 

#15      Hjs  Wind-Rose  for  Terrace  Bay  #3 
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c)       Graphs: 


#1        Calibration  curve  for  hydrogen  sulphide  and  methyl  mercaptan 
#2        Calibration  curve  for  ethyl  mercaptan 
//3        Calibration  curve  for  carbon  disulphide 


d)       Tables: 

1)  Thunder  Bay  statistics 
//7a  H^S  &  SO2 

//7b  NO^&Oj 
//7c  NO2  <5c  NO 
//7d  O3 

2)  Red  Rock  statistics 

//8a  HjS&SO^ 
//8b  N0j^&03 
#8c  NO2  &  NO 
//8d  O3 

3)  Marathon  statistics 
//9a  H2S  &  SO2 
//9b  NOj^&Oj 
#9c  NO2&NO 
//9d  O3 

^)       Terrace  Bay  statistics 

//10aH2S&SO2 
//10b  NO    &0, 


//IOCNO2&NO 


//lOdO. 


30-minute  average 
30-minute  average 
SO-minute  average 
60- minute  average 

30-minute  average 
30-minute  average 
60-minute  average 
60-minute  average 

30-minute  average 
30-minute  average 
60-minute  average 
60-minute  average 

30-minute  average 
30-minute  average 

60-minute  average 
60-minute  average 


//ll  Hi- Volume  Analysis  (glass-fibre  filter  and  Delbag-Microsorban  filter) 

//1 2  Tracor  Sampling  Statistics 

//1 3  Statistical  Summary  of  Sulphur  Analysis 

//H  Sulphur  Analysis  (Tracor)  results 
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0.005 

2.5 

0.001 

0.013 

1.5    . 

1 

0.007 

0.006 

1.5 

-    -- 

0.001 

0.014 

i-' 

0.001 

0.005 

2.5   ; 

0.001 

0.007 

2.5     1 

0.001 

0.006 

2.5 

0.001 

0.007 

2.5 

*•■  >p;u:ti'r;^; 


'lA'VIJ'- 


7a    (cont^d) 


AVIBIKNT    AIR    SURVEY    IN  Thunder   Bay 


Hji  1  l'. 


I'i'M 


CUOL'N'!t  .M;V!:r.  CONCIiNTllATIONS  IN  TKE  VICINITY  OF   Great  Lakes  Forest  Prpducts  Limited 


r.  1-,' I'lNji; 'NG    1  DA'I'I-; 

v^'A'!'-'0'J  /    1  August" 
t^  •'•iK.li                    :        19  78 

-_  ..-.^^^;:^:^^..^ 

Thunder  Bay  #15    7 

#16 

7 

#17 

10 

#18 

10 

#19 

10 

#20|    11 
#21    11 


#22 

#23; 

#24i 

»25t 


12 

12 
13 
13 
14 


MOM  CTORING 

T'.M!-; 
START  / 


INSTANTANEOUS  CONCENTRATION 
H2S  SO, 


!:ni) 


Min . 


15:35  -  17:3! 


0.011 


18:01  -  20:3: 

14:42  -  16;4: 
17:34  -  21:3^ 


0.040 


0.002 


0.007 


22:33  - 


-  09:0^ 


0.001 


12:44  -  17:34il  0.004 
j — 


Max. 


0.058 


0.085 


0.022 


0.101 


0.005 


0.028 


17:58  -  09:13 


22:14  -  08:59 


0.001   0.005 


15:10    -    22:105     0,002   j  0.022 


14:52    -   17:3 


0.001   i  0.009 


19:12    -    08:57|     0.001 


0.001   I  0.031 
0.002 


Min. 


0.004 


0.019 


0.006 


0.007 


0.002 
0.001 


0.001 


0.001 


0.001 


Max 


0.020 


0.239 


0.014 


0.009 


0.004 


0.138 


0.006 


MAXIMUM  30-MINUTE      I 
AVERAGE  CONCl':NTHA'l'ro 


!!■ 


MOKM'i-'tf.' r 'it;    i'i-;iiron 

AV!:l^'.'  :!:    cUNt.-l'.NTKA'! 


H^S 


0.043 


0.070 


0.014 


0.060 


0.003 


0.019 


0.005 


0.015 


0.006 


0.019 


0.001 


0.021 


0.012 


SO, 


0.017 


0.037 


^.009 
0.049 


0.009 


0.007 
0.003 


0 

.017 

0 

.005 

0 

.009 

0 

016 

H2S 


0.032 
0.063 

0.006 
0.033 
0.001 
0.009 
0.001 
0.007 

0.001 
0.013 
0.001 
0.014 

0.009 


i  scA'j  ; 

ION   t  ■['i>v: 


SO2 

0.012 
0.029 

0.007 
0.016 
0.006 
0.004 
0.001 


!  f. 


Iiu.    I 


1    1 

2.5    i 


^r^i 


0.005 
0.001 
0.007 

0.012 


I  2 . 5   I 

;-2.5  •'■ 


_  ^  i_    ^ 


tv'if'ni.h'';;^ 


ri'A't'.i'; 


7a  (cont'd) 


AMBIENT  AIR  SURVEY  IN    Thunder  Bay 


"ti  1  I.  s 


I'PM 


GROUND    lAZVEL   CONCENTRATIONS    IN    THE    VICINITY    OF      Great   Lakes    Forest   Products    Limited 


KinfJlTOUrNG 
t,'■'eA'l'i()^J    / 


OATH  MONITORING 

TIME 
S'l'ART    / 

y.no 


August 
1978 


Thunder  Bay  «28i   14 


#30 
#31 
#32 
#33 
#34 
#35 
#37 

#38 
#39 
#40 
#41 


17 
J.7 
17 
18 
19 


19 


20 

21 
21 
21 
22 


I  - 


#42! 


INSTANTANEOUS  CONCENTRATION 
HjS  SO, 


16:01  -  17:0; 


17:54  -  18:4! 


19:17  -  22:2' 


22:49  -  08:49 


21:31  -  09:46 


17:16  -  21:46 


21:53  -  09:08 


0.001 


0.001 


0.001 
0.002 


0.001 


22:04    -    09:041     0.001 


14:54    -    15:39      0.003 
16:29    -    23:14! 
123:30    -   00:15 


0.001 
0.002 


Min. 

Max. 

0.007 

0.021 

0.009 

0.036 

0 

.005 

0 

.002 

0 

.008 

0 

.017 

0.006 


0.037 


0.012 


10:49    -    15:19t     0.001 


22        0-6:08    -   09:23ii     0.001 


0.038 


0.006 


0.029 


0.011 


Min 


0.007 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.002 


0.003 


0.003 


Max 


0.014 


0.004 


0.016 


0.002 


0.001 


0.012 


0.013 


0.011 


0.010 


0.279 


0.006 


0.019 


0.012 


MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 


H^S 


0.010 


0.027 


0.004 


0.001 


0.004 


0.012 


0.004 


0.001 


0,008 


0.025 


0.003 


0.008 


0.007 


MON  I'I'Otn  Wri  IM':HrO!> 
AVl'MtAf.!-:  cnN*  "MNTUA'l' 


ION 


I  SCAN  I 

*  TIME  ) 


SO, 


0 

.010 

0 

.003 

0 

.002 

0 

.001 

0 

.001 

0.00  3 
0.002 


0.008 


0.00  6 


0.069 


0.005 


0.008 


0.008 


HjS 


0.010 

0.020 
0.001 
0.001 
0.001 
0.008 
0.001 
0.001 

0.006 
0.013 
0.001 
0.005 


0.001 


0.010 

0.002 
0.001 
0.001 
0.001 
0.002 
0.001 
0.004 

0.005 
0.011 
0.004 
0.005 

0.004 


Mill 


2 

2.5 

2.5 


u 


—    t 


2.5 

1.5 

1.5 
2.5 

1.5 

t 

i   1 

i 

I   2.5 


TADLL  S   7a  (cont'd) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


Dili  La 


Pl'M 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest . Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 


Thunder  Bay  #4  3 


#44 


#45 


»46 
#48 


#50 


#52 


#53 


#54 

#55 
#56 
#57 
#58 


DATE 

August 
1978 


23 


L1:00  -  16:00 


23 


22:09  -  09:19 


24 


Ll:24  -  14:39 


24 
24 

25 

Sept 
2 


14:57  -  21:42 


22:27  -  08:42 


MONITORING 
TIME 
START  / 
END 


23:28  -  09:43 


L6:56  -  02:11 


L7:45  -  08:45 


L5:58  -  16:58 
L7:27  -  08:57 
L4:08  -  16:53 


L8:02  -  23:17 
)0:07  -  08:52 


INSTANTANEOUS  CONCENTRATION 
H2S  SO, 


Min 


0.002 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.003 


0  .001 


0.001 


0.001 


0.001 


Max 


0.014 


0.003 


0.031 


0.002 


0.003 


0.053 


0.001 


0.018 


0.016 


0.003 


0.036 


0.004 


0.003 


Min. 


0.003 


0.004 


0.003 


0.002 


0.002 


0.001 


0.003 


0.003 


0.004 


0.002 


0.001 


0.001 


0.001 


Max 


0.012 


0.014 


0.016 


0.047 


0.013 


0.020 


0.008 


0.333 


0.009 


0.029 


0.016 


0.004 


0.025 


MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 


H^S 


0.007 


0.002 


0.005 


0.002 


0.002 


0.007 


0.001 


0.008 


0.011 


0.002 


0.023 


0.004 


0.002 


CoMMj.fjTS; 


SO, 


0.007 


0.012 


0.014 


0.039 


0.011 


0.009 


0.007 


0.14 


0.007 
0.009 


0.013 


0.002 


0.007 


"2^ 

0 

^006 

0 

.001 

^^04 
0.001 
0.001 
0.004 
0.001 
0.002 

0.007 
0.001 
0.012 
0.002 
0.001 


— — — . — - — 

_ — .-   . 

PERIOD 
CENT RAT I ON 

SCAN 
TIMi; 

SO2 

Mm. 

. 

0.005 

1 

0.007 

2 

0.008 

2.5 

0.012 

2.5 

0.004 

1.5 

0.001 

1 

0.005 

5 

0.011 

2.5 

0.006 

2.5 

0.004 

2.5 

0.007 

2.5 

0.001 

2.5 

0.001 

1.5 

•s 

TABLU  # 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


Units   -   PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 


Thunder  Bay  #59 


#60 


#61 


#62 


#63 


#64 
#65 


*6e 

#67 
#68 
#69 
#70 
#71 

#72 


DATE 

Sept. 
1978 


LO:34    -    12:34 


L3:16    -    15:31 


15:48    -    17:48 


L8:44    -    21:14 


MONITORING 
TIME 
START  / 
END 


21:40    -    09:10 
L0:50    -    16:35 


L7:28    -    18:58 


20:05    -    09:35 


L0:14  -  13:14 
L3:41  -  21:26 
21:40    -    09:25 


Ll:59    -    15:14 
L5:23    -    16:23 


INSTANTANEOUS    CONCENTRATION 


H-S 


Min. 


0.006 


0.002 


0.003 


0.007 


0.001 


0.007 


0.003 


0.001 


0.008 


0.001 


0.001 


0.002 
0.004 


Max. 


0.016 


0.006 


0.035 


0.072 


0.006 


0.057 


0.009 


0.004 


0.060 


0.014 


0.041 


SO, 


Min, 


0.009 


0.007 


0.002 


0.001 


0.001 


0.003 


0.004 


0.003 


0.006 


0.003 


0.003 


0.002 


0.002 


Max. 


= 


0.021 


0.016 


0.022 


0.005 


0.009 


0.012 


0.008 


0.020 


0.018 


0.013 


0.018 


0.011 


0.005 


MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 


H^S 


0.017 


0.005 


0.023 


16:52    -    07:22      0.001      0.003 


0.001 


0.009 


COMMKN'r; 


0.060 


0.005 


0.026 


0.007 


0.003 


0.044 


0.008 


0.033 


0.022 


0.009 


SO, 


0.014 


0.014 


0.015 


0.003 


0.002 


0.003 


0.007 


0.007 


0.008 


0.012 


0.006 


0.007 


0.007 


0.004 


MONITORING  PERIOD 
AVERAGE  CONCENTRATION 


HjS 


0.009 


0.003 


0.011 


0.034 


0 

.001 

0 

.021 

0 

.005 

0.005 


0.003^ 
0.023 
0.003 
0.008 
0.015 
0.007 

0.001 


SO, 


0.033 


0.010 


0.007 


0.002 


0.002 


0.005 


0.006 


0.006 


0.008 
0.005 


SCAN 
TIME 

Min. 


2.5 


1.5 


1.5 


2.5 


I 

00 

I 


1.5 


1.5 


1.5 


0.005 


0.004 


0.003 
0.003 


1.5 
1.5 
2.5 


1.5 


1.5 
2.5 


tabll:  I   7b 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


lliii  tis 


IM^M 


GROUND  LEVEL  CONCENTIIATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 


Thunder  Bay  #1 


#2 


#3 


»4 


#5 


#7 
#8 


#9 
#10 
#11 
#12 


#14 


DATE 

19  78 


July 

31 

"TCug. 


L6:27  -  07:12 


14:40  -  16:40 


L8:09  -  08:54 


16:09  -  21:54 


21:58  -  08:58 


MONITORING 
TIME 
START  / 

1':nu 


L2:51    -    15:21 


L6:28    -    21:58 


22:32    -    11:47 


L6:52 
L5:52 
22:45 
)0:42 


-    06:52 


22:07 
00:30 
08:42 


21:03    -    09:03 


INSTANTANEOUS    CONCENTRATION 

NO 


Min 


0.010 


0.011 


0.001 


0.020 


0.019 


0.033 


0.010 


0.035 


0.001 


0.017 


0.024 


0.021 
0,022 


Max. 


0.384 


0.067 


0.379 


0.149 


0.077 


0.381 


0.187 


0.365 


0.243 


0.188 


0.169 


0.022 


0.366 


Min. 


0.001 


0.022 


0.001 


0.020 


0.013 


0.019 


0.016 


0.016 


0.001 


0.021 


0.006 


0.001 


0.001 


Max 


0,038 


0.046 


0.065 


0.047 


0.023 


0.030 


0.036 


0.037 


0.056 


0.050 


0.022 


0.013 


0.021 


MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 


C0MM1:N'1'.S  J 


NO 


0.13 


0.032 


0.112 


0.078 


0.049 


0.14 


0.081 


0.14 


0.15 


O.O90 


0.09  3 


0.12 


0.16 


0.035 


0.044 


0.060 


0.045 


0.022 


0.026 


0.033 


0.030 


0.055 


0.047 


0.019 


0.010 


0.018 


NO 


0.065 


0.025 


0.058 
0.046 


0.031 
0.100 
0.039 


0.085 


0.074 
0.046 


0,062 
0.041 
0.076 






1    PERIOD 

SCAN 

)N('ENTRATrON 

TIMi: 

Min. 

°3 



0.016 

1 

0.038 

1.5 

0.030 

1.5 

0.033 

2.5 

0.018 

2.5 

CO 

1 

0.024 

2.5 

0.028 

1.5 

0.025 

1.5 

0.039 

2.5 

0.036 

2.5 
2.5 

0.015 

0.004 

2.5 
2.5 

0.003 

- 

- 

TADLi;  #   7b  (cont'd) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


Units 


PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY"  OF   Great  Lakes  Torest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 

DATE 

Aug. 
1978 

MONITORING 
TIME 
START  / 

i:nd 

INSTANTANEOUS 

CONCENTRATION 
°3 

MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 

MONITORING  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 

TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

«°x 

°3 

NO^ 

^3 

Thunder  Bay  #15 

7 

L5:35  -  17:35 

0.027 

0.140 

0.060 

0.089 

0.076 

0.078 

0.064 

0.074 

1 

#16 

7 

L8:01  -  20:31 

0.028 

0.161 

0.039 

0.099 

0.11 

0.082 

0.083 

0.075 

1 

#17 

10 

L4:42  -  16:42 

0.011 

0.067 

0.033 

0.047 

0.054 

0.044 

0.033 

0.040 
0.042 

2.5 

#18 

10 

L7:34  -  21:34 

0.008 

0.374 

0.029 

0.053 

0.039 

0.046 

0.025 

1 

#19 

10 
11 

22:33  -  09:03 

0.013 

0.324 

0.001 

0.051 

0.17 

0.039 

0.081 
0.040 

0.009 

2.5 

#20 

L2:44  -  17:24 

0.019 

0.132 

0.042 

0.069 

0.055 

0.064 

0.055 

2.5 

#21 

11 

L7:58  -  09:13 

0.021 

0.199 

0.001 

0.058 

0.11 

0.055 

0.022 

0.053 

2.5 

#22 

12 

L5:10  -  22:10 

0.014 

0.136 

0.007 

0.082 

0.098 

0.070 

0.052 

0.054 

1 
2.5 

1 

#23 
#24 
#25 

12 
13 
13 
14 
14 

>2:14  -  08:59 
L4:52  -  17:37 
L9:12  -  08:57 

0.030 

0.565 

0.001 

0.054 

0.20 

0.049 

0.131 
0.043 
0.045 

0.008 
0.023 

0.009 

0.181 

0.010 

0.038 

0.063 

0.030 

0.015 

0.182 

0.004 

0.049 

0.11 

0.046 

0.029 

2.5 

#26 
#27 

L0:56  -  13:11 
.3:38  -  15:38 

0.020 

0.112 

0.043 

0.067 

0.053 

0.061 

0.043 
0.050 

0.059 
0.068 

2.5 

0.021 

0.427 

0.030 

0.078 

0.064 

0,071 

1 

'  C()MMi:H'r;;; 
1 

. 

'VMiLK   #   7b  (cont'd) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


MiiiLs 

GROUND   LEVEL   CONCENTRATIONS    IN   THE   VICINITY   OF    Great   Lakes  Eorest   Products    Limited 


PPM 


MONITORING 
LOCATION  / 
NUMBER 

DATE 

August 
1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

CONCENTRATION 
°3 

MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 

MONTTOIUNG  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

"°v 

0. 

NO^ 

0. 

Thunder  Bay  #2  8 

14 

16:01  -  17:0] 

0.022 

0.098 

0.061 

0.082 

0.041 

0.075 

0.039 
0.038 

0.075 

1 

#30 

17 

17:54  -  18:49 

0.014 

0.082 

0.016 

0.043 

0.041 

0.034 

0.032 

1 

#31 

17 

19:17  -  22:27 

0.027 

0.155 

0.013 

0.038 

0.070 

0.032 

0.052 
0.090 
0.086 
0.041 
0.039 

0.031 

2 

#32 

17 

22:49  -  08:49 

0.027 

0.644 

0.001 

0.030 

0.17 

0.025 

0.016 

2 
2.5 

1 

#33 

18 

21:31  -  09:46 

0.029 

0.312 

0.002 

0.021 

0.15 

0.019 

0.012 

1 

#34 

19 

L7:16  -  21:46 

0.020 

0.322 

0.013 

0.043 

0.056 

0.040 

0.032 

2.5 

#35 

19 

21:53  -  09:08 

0.014 

0.295 

0.001 

0.036 

0.076 

0.032 

0.011 

2.5 

1.5 
1.5 
2.5 

#37 

20 
21 
21 

22:04  -  09:04 

0.015 

0.392 

0.001 

0.026 

0.31 

0.018 

0.102 
0.022 
0.031 
0.021 
0.037 
0.019 

0.004 
0.056 
0.052 

#38 
#39 

L4:54  -  15:39 

0.012 

0.101 

0.051 

0.061 

0.023 

0.056 

16:29  -  23:14 

0.012 

0.123 

0.027 

0.062 

0.040 

0.059 

#40 

21 

23:30  -  00:15 

0.010 

0.053 

0.043 

0.063 

0.023 

0.056 

0,056 

1.5 

#41 

22 

L0:49  -  15:19 

0.001 

0.259 

0.001 

0.039 

0.057 

0.033 

0.028 

1 

#42 

22 

16:08  -  09:23 

0.002 

0.217 

0.003 

0.038 

0.046 

0.033 

0.020 

2.5 

COMMENTS; 
i 

•J 

■* 

TADLE  #   7h  (nnnt'ci) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY-  OF   Great  Lakes  Forest  Products  Limited 


m 


Units   -   PPM 


MONITORING 
LOCATION  / 
NUMBER 

DATE 

August 
1978 

MONITORING 
TIME 
START  / 

i:nu 

INSTANTANEOUS 
NO, 

CONCENTRATION 
0^ 

MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 

MONITOHTEvIG  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

NO^ 

°3 

"°x 

°3 

Thunder  Bay  #4  3 

23 

11:00  -  16:0C 

0.013 

0.189 

0.011 

0.022 

0.036 

0.018 

0.029 

0.018 

1 

#44 

23 

22:09  -  09:19 

0.008 

0.343 

0.001 

0.022 

0.11 

0.020 

0.041 

0.014 

2 

#45 

24 

11:24  -  14:39 

0.019 

0.088 

0.012 

0.026 

0.055 

0.023 

0.046 

0.020 

2.5 

#46 

24 

14:57  -  21:42 

0.021 

0.025 

0.001 

0.022 

0.12 

0.018 

0.073 

0.011 

2.5 

#48 

24 

22:27  -  08:42 

0.017 

0.142 

0.001 

0.010 

0.10 

0.008 

0.037 

0.003 

1.5 

#50 

25 

23:28  -  09:4:- 

0.014 

0.222 

0.001 

0.035 

0.10 

0.032 

0.044 

0.020 

1 

#52 

Sept. 
2 

16:56  -  02:1] 

0.002 

0.174 

0.001 

0.037 

0.064 

0.036 

0.025 

0.018 
0.008 

5 

#53 

3 

17:45  -  Oe-.Ai 

0.010 

0.213 

0.001 

0.028 

0.12 

0.027 

0.058 
0.027 
0.029 

2.5 

#54 
,             #55 

4 
4 

5 
5 

6 

15:58  -  16:58 

0.012 

0.062 

0.027 

0.041 

0.043 

0.038 

0.035 
0.017 

2.5 
2.5 

17:27  -  08:57 
14:08  -  16:53 

0.007 

0.088 

0.003 

0.040 

0.050 

0.037 

#56 

#57 

#58 

0.001 

0.138 

0.001 

0.038 

0.070 

0.028 

0.052 
0.039 

0.055 

0.020 
0.018 

0.002 

2.5 
2.5 

1.5 

18:02  -  23:17 
00:07  -  08:52 

0.021 

0.354 

0.001 

0.036 

0.082 

0.032 

0.019 

0.384 

0.001 

0.009 

0.12 

0.005 

COflMIIN'l'S; 
ij 

m. 


■AHi.i;  a      7b  (cont'd) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


Dili  L  s 


PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Products  Limited 


H    -,._ 


#72 


16:52    -    07:22      0.020      0.255 


0.001 


0.013 


0.099 


MON  f'COH  TNG 
'.OCATION  / 
IvItlMllllR 

DATE 

Sept. 
1978 

MONITORING 

TIME 
START  / 

INSTANTANEOUS 

CONCENTRATION 
°3 

MAXIMUM  30-MINUTE 
AVERAGE  CONCENTRATION 

Min. 

Max. 

Min. 

Max. 

NO^ 

°3 

Thunder  Bay  #59 

6 

10:34  -  12:34 

0.082 

0.246 

0.002 

0.028 

0.13 

0.014 

#60 

6 

13:16  -  15:3l| 

0.044 

0.156 

0.025 

0.063 

0.11 

0.050 

#61 

6 

15:48  -  17:48 

0.030 

0.211 

0.004 

0.039 

0.092 

0.030 

#62 

6 

18:44  -  21:14 

0.014 

0.093 

0.001 

0.016 

0.031 

0.008 

#63 

6 

7 

21:40  -  09:10 
10:50  -  16:35 

0.012 

0.242 

0.002 

0.014 

0.037 

0.013 

#64 

0.018 

0.639 

0.005 

0.022 

0.078 

0.015 

#65 

7 

L7:28  -  18:58 

0.016 

0.100 

0.006 

0.013 

0.040 

0.011 

#66 

7 

20:05  -  09:35 

0.017 

0.210 
0.541 

0.001 

0.018 

0.11 

0,016 

#67 

8 

10:14  -  13:14 

0.022 

0.006 

0.032 

0.12 

0.019 

#68 

8 
8 
9 

'  9 

13:41  -  21:26 

0.012 

0.127 

0.007 

0.022 

0.048 

0.016 

#69 

21:40  -  09:25 
Ll:59  -  15:14 

0.008 
0.023 

0.320 

0.001 

0.014 

0.21 

0.013 

#70 

0.151 

0.004 

0.016 

0.057 

0.012 

#71 

L5:23  -  16:23 

0.023 

o.iio' 

0.004 

0.018 

0.050 

0.010 

0.011 


0.024 
0.057 
0.032 
0.051 

0.067 
0.028 
0.060 
0.049 


0.04  7 
0.053 


MflNn'OHIMn    IMIRTOD 
AVl-MiAGi;    tXiNClilNTHATION 


0.118 
0.083 
0.062 
0.027 


0.009 


0.039 
0.015 
0.004 


0.008 
0.011 
0.010 


0.011 


SCAN 
TIMM 

Mill. 


2.5 
1 


1.5 


1.5 

2.5 
1.5 


1.5 


0.016 
0.013 
0.007 
0.010 

0.010 
0.004 


1.5 

1.5 
1.5 
2.5 

1.5 

1.5 
2.5 


I'nfirn.fj'r;:; 


TABLE    I    7c 


AMBIENT  AIR  SURVEY   IN 


Thunder  Bay 


Units      -      PPM 


GROUND   LEVEL  CONCENTRATIONS    IN   THE  VICINITY   OF      Great  Lakes  Forest  Products  Limited 


MONITORING 
LOCATION    / 
NUMBER 

DATE 

1978 

MONITORING 

TIME 
START   / 
END 

INSTANTANEOUS 
NO2 

CONCENTRATION 

NO 

MAXIMUM    60-MINUTE 
AVERAGE   CONCENTRATION 

MONITORING    PERIOD 
AVERAGE   CONCENTRATION 

SCAN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

NO2 

NO 

NO2 

NO 

Thunder  Bay  #1 

July 
3i 

16:27   -   07:12 

0.001 

0.333 

0.003 

0.370 

0.034 

0.084 

0.018 

0.050 

i 

#2 

August 

1 

14:<fO  -    16:^^6 

0.001 

0.051* 

0.005 

0.038 

0.019 

0.015 

0.015 

0.012 

1.5 

#3 

1 

18:09  -   08:5* 

0.00 1 

0.213 

0.001 

0.23'* 

0.043 

0.075 

U.024 

0:03s 

-try 

Pt 

2 

16:09  -   2\ilt9 

0.001 

0.082 

0.005 

0.158 

0.029 

u.U4y 

mm 

0:090 ' 

-275 

#5 

2 

21:58  -   08:58 

0.001 

0.060 

0.013 

0.068 

0.012 

0.032 

0.009 

0.022 

2.5 

P6 

3 

12:51    -   15:21 

0.001 

0.350 

0.013 

0.133 

0.043 

0.082 

0.039 

0.065 

2.5 

»7 

3 

16:28  -   22:10 

0.001 

0.119 

.0.006 

0.108 

0.022 

0.047 

0.015 

0.024 

1.5 

#8 

3 

22:32   -   n-A7 

0.001 

0.339 

0.023 

0.269 

0.058 

0.100 

0.034 

0.057 

1 

1.5 

#9 

U 

16:52  -  06:52 

0.001 

0.229 

0.001 

0.164 

0.053 

0.090 

0.028 

0.051 

2.5 

#10 

5 

15:52  -  22:02 

0.001 

0.133 

0.010 

0.183 

0.026 

0.060 

0.0  13 

0.037 

2.5 

#11 

5 

22:^5  -   00:03 

0.001 

0.077 

0.011 

0.125 

0.033 

0.051 

0.028 

0.015 

2.5 

#12 

6 

OOzkl  -  08:42 

0.001 

0.170 

0.012 

0.369 

0.042 

0.075 

0.015 

0.028 

2.5 

init 

6 

21:03   -   09:03 

0.001 

O.Ul 

0.010 

0.324 

0.039 

0.096 

0.023 

0,053 

2.5 

COMMENTS  t 

r^ 

TABLE    ft      7c  (cont'd) 


AMBIENT  AIR  SURVEY    IN      Thunder  Bay 


Units   -   PiV-: 


MONITORING 
LOCATION  / 
NUMBER 


Thunder  Bay     #15 


#16 


DATE 
August 

1978 


#17 


#18 


#19 


12Si 


-*2L 
#22 


#23 


#24 


#25 


#26 


#27 


,     COMMENTS ; 

i! 


GROUND    LEVEL   CONCENTRATIONS    IN    THE   VICINITY    OF       Great  Lakes  Forest  Produrts  T.imit.d 
MONITORING     | 


TIME 
START    / 
END 


INSTANTANEOUS    CONCENTRATION 


15:35  -    17:40 


10 


18:01    -   20:31 


14:42   -    16:42 


10 


17:34  -  21:34 


10 


11, 


11 


22:33  -  09:03 


12:24   -    17:24 


17:58  -   09:13 


12 


12 

13 


14 


15:10   -  22:10 


22:14   -  08:59 


14:52  -    17:46 


19:12   -  08:57 


10:56  -   13:16 


13:38  -   15:43 


NO- 


Min . 


0.001 


0.011 


0.003 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.005 


0.001 


Max. 


0.149 


0.187 


0.031 


0.425 


0.133 


0.413 


0.117 


0.109 


0.352 


0.155 


0.122 


0.102 


0.519 


NO 


Mi  n 


0.007 


0.009 


0.006 


0.004 


Max. 


0.094 


0.066 


0.040 


0.115 


0.008 


0.001 


0.010 


0.001 


0.001 


0.003 


0.005 


0.004 


0.007 


0.427 


0,120 


0.122 


0.080 


0.299 


0.096 


0.082 


0.039 


0.294 


MAXIMUM  60-MlNUTE 
AVERAGE  CONCENTRATION 


NO- 


0.058 


0.075 


0.017 


0.019 


0.050 


0.067 


0.065 


0.061 


0.107 


0.028 


0.056 


0.040 


0.038 


NO 


0.022 


0.046 


0.028 


0.023 


0.141 


0.023 


0.051 


0.054 


0.112 


0.031 


0.040 


0.017 


0.030 


r 


MONITORING    PERIOD  t  SCAN 

AVERAGE    CONCENT  rCAT  I  ON    I  TIME 


NO- 


0.056 


0.060 


0.014 


0.014 


0.033 


0.035 


0.032 


0.033 


0.074 


0.022 


0.031 


0.035 


0.036 


NO 


0.020 


0.034 


0.019 


0.013 


0.051 


0.014 


0.025 


0.025 


0.067 


0.024 


0.019 


0.014 


0.024 


Min 


u 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


J 


TAOLE    I      7c  (cont'd) 


AMBIENT   AIR   SURVEY    IN       Thunder  Bay 


Units   -   Pl'M 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF 


Great  Lakes  Forest  Products  Limited 


COMMENTS; 


U-— 


1~ 

MONITORliJG 

location  / 

Number 

DATE 
August 

1978 

MONITORING 
TIME 
START    / 

END 

-- 

1 

INSTANTANEOUS 

NO, 

CONCENTRATION 
NO 

MAXIMUM    6G-MINUTE 
AVERAGE    COiNCENTRATION 

MONITORING    PERIOD 
AVERAGE    COIX'ENTRATIOlj 

;  sc/\N 

j  TIME 

i 

Min . 

Nin. 



Max. 

Min. 

Max. 

NOj 

NO 

NO2 

NO 

j      Thunder  Bay     #31 

17 
17 

19:17   -   22:27 

1       0.00 1 

0.151 

0.013 

0.155 

0.039 

0.033 

0.031 

0.027        ■ 

^1 

..      #32 

22:(f9  -   08:49 
21:31    -   09:46 

q.ooi 

0.379 

0.016 

0.288 

0.097 

1          0.074 

0.049 

0.051 

.     i 

j-                          #?? 

18 

0.001 

0.301 

0.015 

0.295 

0.062 

0.111 

0.037 

0.059 

2.5       1 

ll              «» 

19 

17:16  -   21:46 

0.001 

0.204 

0.004 

0.143 

0.035 

0.033 

0.030 

0.019 

7..    i 

\l                             #35 

19 

21:53  -  09:08 

0.001 

0.207 

0.003 

0.314 

0.028 

0.046 

0.019 

0.011 

1 

2.5     I 

!                                #37 
1 

20 

22:04   -  09:04 

0.009 

0.102 

0.003 

0.306 

0.073 

0.226 

0.045 

0.004 

!                i 
1.5        1 

(                                #39 

21 

16:29  -   23:19 

. 

0.001 

0.139 

.  0.003 

0.034 

0.037 

! 

;      0.012 

0.026 

0.009 

2.5       j 

mi 

22 

10:49  -   15:29 

0.001 

0.303 

0.001 

0.194 

0.028 

0.035 

0.019 

0.026 

I 

mi 

22 

16:08   -   09:23 

0.001 

0.205 

0.002 

0.323 

0.028 

0.035 

0.011 

0.010 

2.5 

m3 

23 

11:00  -    16:00 

0.001 

0.194 

0.003 

0.191 

0.019 

0.023 

0.017 

0.014 

1 

tf44 

23. 

22:09  -   09i09 

0.001 
0.001 

0.187 
0.060 

0.002 

0.310 

0.032 

0.062 

0.019 

0.025 

i 
2 

iftt5  1 

2'> 

11:24   -    14:34 

0.011 

0.384 

0.023 

0.048 

0.019 

0.032 

2.5 

me 

1 

24 

1 

14:57   -  21:47 

0.001 

0.175 

0.013 

0.284 

0.039 

0.068 

0.027 

0.050 

2.5       i 

=,J 


■^'ABi^E    g      jrironVd) 


AMBIENT  AIR  SURVIDY    IN      Thunder  Bay 


Gi^OUND   LEVEL  CONCENTRATIONS    IN   TUE   VICINITY   OF       Great  Lakes  Forest  Products  Limited 


UniLs   -   PPM 


MONITORlWG 
LOCATION  / 

NUMBER 


Thunder  Bay     #<^8 


#50 


DATE 
August 

1978 


2H 


MONITORING 
TIME 
START  / 
END 


22:27  -   08:42 


25 


#52 


#53 


»55 


Sept. 
2 


23:28  -   09-A3 


16:56  -   02:11 


17'A5  -   08:^5 


#56 


ML 

if5Z 


Jt5S. 


#60 


#61 


17:27  -  08:57 


10:08  -   17J03 


18:02  -   23:22 


00:07   -   08:52 


1Q;3»   -   12:4* 


COMMENTS ; 


#62 
#63 


13:16  -   15:36 


15:48 


17:54     I 


6        j    18:44  -  21:14 


21:40  -   09:10 


INSTANTANEOUS  CONCENTRATION 


NO- 


Min . 


0.003 


0.001 


0.001 


0.001 


0.001 


0.001 


0.014 


0.00 1 


0.022 


0.003 


0.001 


0.00 1 


0.001 


Max. 


0.048 


0.143 


0.201 


0.088 


NO 


Mi.n . 


0.004 


0.008 


Max 


0.127 


0.001 


0.005 


0.046 


0.076 


0.064 


0.276 


0.117 


0.002 


0.001 


0.216 


0.116 


0.225 


0.074 


0.271 


0.004 


0.005 


0.024 


0.118 


•0.187 


0.074 


0.009 


0.010 


0.308 


0.229 


HAXIMUM    eo-MINUTE 
AVERAG15    C0>"^ii;NTRi\7I0N 


0.103 


0.119 


0.019 


0.004 


0.006 


~ — . 


0.267 


0.044 


0.245 


NO- 


0.028 


0.029 


0.033 


0.031 


0.029 


0.021 


0.037 


0.063 


0.036 


0.013 


0.003 


NO 


0.062 


MONITORING    PERIOD  1  SCAN 

AVERAGE    CONCENTiiATIGN    'TIME 


0.068 


0.029 


0.106 


0.026 


0.066 


0.039 


0.083 


0.070 


0.048 


0.051 


0.017 


0.027 


zil. 


NO, 


0.023 


0.015 


0.018 


0.019 


0.018 


0.017 


0.027 


0.026 


0.057 


0.051 


0.024 


0.012 


0.002 


NO 


0.017 


0.013 


0.043 


0.012 


0.047 


0.015 


0.034 


0.057 


0.032 


0.047 


0.014 


0.016 


( :-;in. 


2.5 


2.5 


2.5 


2.5 


1.5       I 


2/5 


1.5 


1.5 


«A 


1'ADLE    *t     7c  (cont'd) 


AMBIENT  AIR  SURVEY    IN      Thunder  Bay 


UniLs      -      P;\M 


GROUND   LEVEL  CONCENTRATIONS    IN   THE  VICINITY   OF      Great  Lakes  Forest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 


•  I    Thunder  Bay     061^ 


DATE 
August 

1978 


MONITORING 
TIME 
S'i'ART  / 
END 


#65 


I  10:50  >   16:35 


■M6~ 


tf67 


JffeS. 


#69 


#70_ 
#71 


#72 


7- 


COMMENTS ; 


17:28  -   19:10 


-20s05 0305- 


13:<H    -  21:29 


21:W  -   09:25 


11:59  -   15:11 


15:23  -    16:32 


16:52  -   07:22 


INSTANTANEOUS    CONCENTItATION 


NO- 


Min 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


0.001 


Max . 


NO 


0.6^ 


0.0J*9 


n.l7? 


Q.?75 


0.120 


0.115 


0.1<^* 


0.079 


0.156 


Mj  n 


0.007 


0.006 


0,007 


_Q.OQZ_ 


0.002 


0.002 


•0.008 


0.008 


0.008 


Max 


0.623 


0.042 


JUM. 


0.279 


O.Ul 


0.291 


0.158 


0.195 


0.226 


MAXIMUM  GO-MINUTE 
AVERAGE  CONCENTRATION 


NO- 


iDm' 


0.017 


Q.Q37 


0.06(r 


0.022 


0.0<^3 


0.025 


0.022 


0.036 


NO 


"01072" 


0.021 


0.082 


0.047 


0.030 


0.151 


0.035 


0.041 


0.067 


MONITORING    PERIOD  |  SCAN 

AVERAGE    CONCENTI^ATIGN    J  TIME 


NO. 


0.029 


0.017 


0.024 


0.039 


0.016 


0.022 


0.023 


0.021 


0.020 


NO 


0.045 


0.017 


0.031 


0.036 


0.015 


0.039 


0.033 


0.038 


0.036 


T^ 


1.5 


1.5 


— t 


!1.5 


1.5 


2.5 


1.5 


1.5 


'2.5 


;  Mi  i: . 


1     «o 


..J 


TABLE  i 


7d 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


UniLs   -   PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 

DATE 
1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

°3 

CONCENTRATION 

MAXIMUM  60-MINUTE         MONITORING  PERIOD 
AVERAGE  CONCENTRATION    AVERAGE  CONCENTRATION 

SC7VN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

°3 

Thunder  Bay  #1 

July 
31 

L6:27  -  07:12 

0.001 

0.038 

0.034 

0.016 

1 

#2 

August 
1 

L4:40  -  16:46 

0.022 

0.046 

0.042 

0.038 

1.5 

#3 

1 

L8:09  -  08:54 

0.001 

0.065 

0.058 

0.030 

1.5 

#4 

2 

16:09  -  21:49 

0.020 

0.047 

0.043 

0.033 

2.5 

#5 

2 

21:58  -  08:58 

0.013 

0.023 

0.022 

0.018 

2.5 

#6 

3 

12:51  -  15:21 

0.019 

0.030 

0.025 

0.024 

2.5 

#7 

3 

16:28  -  22:10 

0.016 

0.036 

• 

0.031 

0.028 

1.5 

#8 

3 

22:32  -  11:47 

0.016 

0.037 

0.030 

0.025 

1.5 

#9 

4 

16:52  -  06:52 

0.001 

0.056 

0.054 

0.039 

2.5 

#10 

5 

L5:52  -  22:02 

0.021 

0,050 

0.045 

0.036 

2.5 

#11 

5 

22:45  -  00:30 

0.006 

0.022 

0.014 

0.015 

2.5 

#12 

■6 

D0:42  -  08:42 

0.001 

0.013 

0.009 

0.004 

2.5 

tli_. 

5 

21:03  -  09:03 

0.001 

0.021 

0.017 

0.003 

\ 

2.5 

COMMENTS; 

TABLE  #   7d  (cont'd) 


AMBIENT  AIR  SURVEY  IN    Thunder  Bay 


Units   -   PTM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Products  Limited 




:: 

_ 

• 

MONITORING 
LOCATION  / 

NUMBER 

DATE 

August 
1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

CONCENTRATION 

MAXIMUM  60-MINUTE 
AVERAGE  CONCENTRATION 

MONITORING  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 

TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

°3 

Thunder  Bay  #15 

7 

15:35  -  17:4C 

0.056 

0.089 

0.075 

0.074 

i 

#16 

7 

18:01  -  20:31 

0.039 

0.099 

0.082 

0.075 

1 

#17 

10 

14:42  -  16:4; 

0.033 

0,047 

0.043 

0.04  0 



2.5 

#18 

10 

17:34  -  21:3^ 

0.029 

0.053 

0.045 

0.042 

1 

#19 

10 

22:33  -  09:0: 

0.001 

0.051 

0.033 

0.009 

2.5 

#20 

11 

12:24  -  17:24 

0.042 

0.069 

0.063 

0.055 

2.5 

#21 

11 

17:58  -  09:12 

0.001 

0,058 

0.055 

0.022 

2  5 

#22 

12 

15:10  -  22:1C 

0.007 

0.082 

0.068 

0.054 

1 

#23 

12 

22:14  -  08:59 

0.001 

0.054 

0.046 

0.008 

2,5 

#24 

13 

14:52  -  17:46 

0.010 

0.038 

0.026 

0.023 

1 

#25 

13 

19:12  -  08:57 

0.004 

0.049 

0.045 

0.029 

2.5 

#26 

14 

10:56  -  13:16 

0.043 

0.068 

0.059 

0.059 

2.5 

#27 

14 

13:38  -  15:4j   0-030 

0.078 

0.070 

0.068 

1 

■ • »J- ^..I 

COMMENTS ; 

*: 

wr 


TABLE    #      7d    (cont'd) 


AMBIENT   AIR   SURVEY    IN       Thunder   Bay 


Units 


PPM 


GROUN 

0    LEVEL 

CONCENTRATIONS  IN  THE  VICINITY  OF   Great  Lakes  Forest  Product 

3  Limited 

MONITORING 
LOCATION  / 
NUMBER 

DATE 

August 
1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

CONCENTRATION 

MAXIMUM  60-MINUTE 
AVERAGE  CONCENTRATION 

MONITORING  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

°3 

Thunder  Bay  #31 

IV 

19:17  -  22  :2' 

0.013 

0.038 

0.032 

0.031 

2 

#32 

17 

22:49  -  08:4? 

0.001 

0.030 

0.024 

0.016 

2 

#33 

18 

21:31  -  09:4f 

0.002 

0.021 

0.018 

0.012 

2.5 

#34 

19 

17:16  -  21:4e 

0.013 

0.043 

0.039 

0.0  32 

2.5 

#35 

19 

21:53  -  09:0f 

0.001 

0.036 

0.028 

0.011 

2.5 

#37 

20 

22:04  -  09:0^ 

0.001 

0.026 

0.012 

0.004 

1.5 

#39 

21 

16:29  -  23:1S 

0.027 

0.062 

0.056 

0.052 

2,5 

1 

#41 

22 

10:49  -  15:2? 

0.001 

0.039 

0.033 

0.028 

#42 

22 

16:08  -  09:2: 

0.003 

0.038 

0.033 

0.020 

2.5 

#43 

23 

11:00  -  16:0C 

0.011 

0.022 

0.019 

0.018 

1 

#44 

23 

22:09  -  09:09 

0.001 

0.02  2 

0.019 

0.014 

2 
2.5 

#45 

-24 

11:24  -  14:3-! 

0.012 

0.026 

0.022 

0.020 

#46 

24 

14:57  -  21:4" 

0.001 

0.022 

0.017 

0.011 

2.5 

COMMENTS ; 

TABLE  #   7d  (cont'd) 


AMBIENT  AIR  SURVEY  IN   Thunder  Bay 


Units   -   PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF 


Forest  Products  Limited 


MONITORING 
LOCATION  / 
NUMBER 

DATE 

August 
1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

°3 

CONCENTRATION 

ff " 

MAXIMUM  60-MINUTE 
AVERAGE  CONCENTRATION 

MONITORING  PERIOD 

AVERAGE  CONCENTRATION 

SCAN 

TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

S 

Thunder  Bav#4  8 

-   24 

22:27  -  08:42 

0.001 

0.010 

0.007 

0.003 

1.5 

#50 

25 

23:28  -  09:4: 

0.001 

0.035 

0.032 

0.020 

1 

#52 

Sept. 
2 

16:56  -  02:11 

0.001 

0.037 

0.034 

0.018 

5 

#53 

3 

17:45  -  08:4! 

0.001 

0.028 

0.026 

i 

0.008 

2.5 

#55 

4 

17:27  -  08:5-; 

0.003 

0.040 

0.036 

0.017 

2.5 

#56 

5 

14:08  -  17:0: 

0.001 

0.038 

0.028 

0.020 

2.5 

#57 

5 

18:02  -  23:22 

0.001 

0.036 

. 

0.032 

0.018 

2.5 

#58 

6 

00:07  -  08:52 

0.001 

0.009 

0.004 

0.002 

1.5 

#59.,. 

6 

10:34  -  12:4^ 

0.002 

0.028 

0.014 

0.009 

2.5 

#60 

6 

13:16  -  15:3« 

0.025 

0.063 

0.046 

0.039 

1 

#61 

6 

15:48  -  17:5^ 

0.004 

0.039 

0.025 

0.015 

1.5 

#62 

6 

18:44  -  21:1^ 

0.001 

0.016 

0.007 

0.004 

1.5 

#63 

6 

21:40  -  09:1C 

0.002 

0.014 

0.012 

0.008 

2.5 

COMMENTS ; 

»■■■■ 

TABLE  #  7d  (cont'd) 


AMBIENT  AIR  SURVEY  IN     Thunder  Bay 


Units   -   PPM 


GROUNI 

)  LEVEL 

CONCENTRATIONS  I^ 

(  THE  VICINITY  OF  Great  Lakes  Forest  Products  Limited 

MONITORING 
LOCATION  / 
NUMBER 

DATE 

Sept. 

1978 

MONITORING 
TIME 
START  / 
END 

INSTANTANEOUS 

CONCENTRATION 

MAXIMUM  60 -MINUTE 
AVERAGE  CONCENTRATION 

MONITORING  PERIOD 
AVERAGE  CONCENTRATION 

SCAN 

TIME 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

°3 

Thunder  Bay  #64 

.  7 

10:50  -  16:3= 

0.005 

0.022 

0.015 

0,011 

1.5 

#65 

7 

17:28  -  19:1( 

0.006 

0,013 

0.011 

0,010 

1.5 

#66 

7 

20:05  -  09i3f 

0.001 

0.018 

0,016 

0.011 

1.5 

#67 

8 

10:14  -  13:2€ 

0,093 



0.047 

0,018 

0,016 

1.5 

#68 

8 

13:41  -  21:2< 

0.007 

0.022 

0.015 

0.013 

1.5 

#69 

8 

21:40  -  09:2! 

0.001 

0.014 

0.012 

0.007 

2.5 

#70 

9 

11:59  -  15:1] 

0.004 

0  .016 

. 

0.011 

0.010 

1.5 

#72 

9 

16:52  -  07:2; 

0.001 

0.013 

0,010 

0.004 

2.5 

,1 

COMMENTS ; 

1 

'i-AiJu:  fi 


8a 


AMBIENT  AIR  SURVEY  IN   Red  Rock 


iJni  La   -   IM'M 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OP   Domtar  Packaging  Ltd. 


'   MONirOIMNG 

'/"C  AT  I  ON    / 


^ #2__ 

#2 

«4 
#5 


i'l     iM>nHl.rn'S; 


OATH 
August 

1978 

26 

MONITORING 
TIME 
START    / 
KND 

INSTANTANEOUS 

CONCENTRATION 

SO^ 

MAXIMUM    30-MINUTE 
AVElO\GE    CONCENTRT^TION 

Min. 

Max. 

Min. 

Max. 

"2^ 

SO2 

13:53    -    15:2: 

0.003 

0.022 

0.001 

0.005 

0.018 

0.004 

26 

16:34    -    10:15 

0.001 

0.077 

0.001 

0.018 

0.007 

0.007 

27 

11:27    -   12:4; 

0.010 

0.107 

0.001 

0.006 

0.028 

0.004 

27 
27 

13:25    -    15:4C 

0.006 

0.020 

0.002 

0  .009 

0.014 

0.006 

16:12    -    10:i; 

0.001 

0.199 

0.001 

0.029 

0.13 

0.009 

i 



■ 

MONcroiMNr;  period 

AVfCKAGl':    CONCl'IN'l'RATION 


H^S 


0 

.010 

0 

.004 

0 

.024 

0 

.010 

0.012 


SO- 


0.003 

1 

0.002 

1.5 

0.003 

.5 

0.005 

1.5 

0.002 

2.5 



SCAN 

TIME 

Min. 


TAni,!-;  jf 


8b 


AMBIENT  AIR  SURVEY  IN    Red  Rock 


llii  i  Ls 


IM^M 


GROUND    LEVEL   CONCENTRATIONS    IN    THE   VICINITY   OF       Domtar   Packaging   Ltd. 


A    '~ 


KONITORING 
f.OCATION    / 

DATJ; 

August 
1978 

MONITORING 
TIME 
START    / 

i:no 

INSTANTANEOUS 

CONCENTRATION 
°3 



MAXIMUM    3D-MINUTE 
AVERAGE    CONCENTRATION 

Min. 

Max. 

Min. 

Max. 

NO^ 

°3 

Red  Rock   #1 

26 

13:53    -    15:231 

0.057 

0.594 

0.002 

0.024 

0.24 

0.017 

#2 

26 

16:34    -    10:13^ 

0.001 

0.176 

0.001 

0.035 

0.057 

0.031 

#3 

27 
27 

11:27    -    12:42 
13:25    -    15:40 

0.008 
0.030 

0.112 

0.011 

0.038 

0.022 

0.033 

#4 

0.335 

0.016 

0.030 

0.13 

0.025 

#5 

27 

16:12    -    10:i; 

0.005 

0.168 

0.007 

0.034 

0.074 

0.028 

;                 i 

' 

i( 

• 

:                                       '. 



— 

' 



MONlTOHIIjr;     IM'RJOn 

avi:rac!;  conciin'i'ra'I'IOn 


NO 
x_ 

0.189 

0.021 

0.020 
0.081 

0.030 


0.015 


0.018 

0^.031_ 
0.024 


0.021 


SCAN 
TIMi; 

Mill, 


1 

1.5 


.5 
1.5 
2.5 


(■oniiiifj'!':;; 


TABLE    t     8c 


AMBIENT  MR   SURVEY    IN      Red  Rock 


Units      -      PI\M 


MONITORlriG 
LOCATION  / 
NUMBER 


DATE      I  KOI^ilTORING 
August      TIME 

START  / 

END 


GROUND  LEVEL  CONCENTRATIONS  IN  TI,E  VICINITY  OF   no^».  p...,,,^,  ,  ,^;,.h 


rij-^zrr: 


INSTANTANEOUS  CONCENTRATION 


NO, 


NO 


MAXIMUM  6  0-MINUTE 
AVERAGE  CONCENTRATION 


MONITORING  PERIOD      j  SCAN 
AVERAGl^  CONCENTRATION   TIMM 


ti:^:=:  — 


TA3LE    if     8c 


AKBIENT   AIR   SURVEY    IN      Red  Rock 


Units      -      Pi\'-l 


GROUND    LEVEL    CONCENTRATIONS    IN    THE    VICINITY    OF       Pp^tar  P.rl.aping  ,  irnit.H 


MONITORI.jG 
LOCATION  / 
NUMBER 


"Red  Rock 


in" 


I  MC 


DATE      I  MONITORING  jl 

August      TIME  I 

START    /  I 

END  i 


1978 


T6~ 


#2 


JLL 


&i* 


in 


26 

U 

27 


27 


inr5 


16:34   -   10:19 


16:12  -   10:12 


—  . 


=:  : 


cc;:::-iE;fTS; 


INSTANTANEOUS  CONCENTRATION 


NO- 


Min 


0.001 


0.001 


0.001 


0.001 


Max. 


0.138 


0.070 


0.217 


0.U4 


NO 


MJ.n . 


0.035 


0.001 


0.00  i 


0.022 


0.001 


Max . 


tr.rjr 


0.150 


0.050 


0.229 


0.147 


MAXIMUM  GO -MINUTE 
AVERAGE  CONCENTRATION 


NO- 


0.064 


0.026 


0.016 


0.043 


0.033 


NO 


0.028 


0.007 


0.069 


0.037 


MONITORING    PERIOD  j  SCAi'J 

AVERAGE    CONCE.NTRATION      TIME 


NO 


2 


0.013 


0.015 


0.029 


0.015 


NO 

ua4u 


O.OU 


0.007 


0.064 


Hin 


ll 


0.017       •    I  1 


'I'AH 


8d 


AMBIENT  AIR  SURVEY  IN 


Red  Rock 


UnlLS   -   PPM 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Domtar  Packaging  Ltd, 


1 

;     DATE 
i 

!  August 
1978 
1 

MONITORING 
TIME 
START    / 
END 

INST7VNTANE0US 
°3 

CONCENTRATION 

MAXIMUM    60-MINUTE 

AVERAGE    CONCENTRATION 

1 

Min .           Max . 

Min. 

Max. 

°3 

1 

Jled,JRofik.JLl_ 

1 

*        26 

13:53    -    15:2- 

0.002 

0.001 

0.024 

0,016 

#2 

26 

16:34    -    iO:lS 

0.035 

0.029 

#3 

27 

11:27    -    12:5; 

■ — ■■  -    — -^ — 

0.011 

0.038 

0.032 

*4 

27 

13:25    -    15:4S 

0.016 

0.030 

0,025 

#5 

27 

16:12    -    10:12 



0.007 

0.034 

0.028 

J 

. 

i 

1 

1 

\ 

1 

...-^..-.- 

1 

k 
1 

! 



MONITORING    PERIOD 
AVERAG'^:    CONCliNT RATION 

SCAN 
TIME 

Min. 

°3 

1 

0.015         i 

1 ._    -                      1 

1 

0.018 

1 

0,031 

1 

0.024 

1 

0,021 

1 

1 

t 

' 

;ri'i'; 


-■:|,■,.^-!T 
* 


I'AMi.f:   P          9a 

GROUNI. 

AMBIENT   AIR    SURVEY 
)    LEVEL    CONCENTRATIONS    IN 

IN       Marathon 

llniLs       -       P 

['M 

THE  VICINITY   OF      American  Can   Canada   inc.     . 

^ 

...V          „      .,■     . 

DATi: 

August 
1978 

29 

WOHri'OmNG 
'.OCATION    / 

K"j.Mm:R 

MONITORING 

timf;: 

START    / 

INSTANTANEOUS 

CONCENTRATION 
SO^ 

MAXIMUM    30-MINUTE 
AVERAGE    CONCENTRATION 

MONITOHrN«T    I'ERJOn 
AVKRAC;i;    CtilMCENTIWTION 

SCAN 
TIME 

Min . 

Max. 

Min. 

Max. 

H^S 

SO2 

0.014 

0.017 
0.007 
0.024 
0.027 

0.023 

SO^ 

Mill. 

Marathon   #1 

11:01    -    13:16 

0.001 

0.031 

0.001 

0.051 

0.026 

0.028 

0.015 

1 

#2 

29 

13:25    -    15:25 

0.006 

0.032 

0.006 

0.053 

0.026 

0.028 

0.019 
0.009 
0.023 
0.019 

0.024 

1 

«4 

29 

17:02    -    09:52 

0.001 

0.132 

0.001 

0.082 

0.073 

0.048 

2 

#5 

31 

16:31    -    21:01 

0.001 

0.068 

0.001 

0.054 

0.062 

0.050 

2.5 

#6 

31 

' Sept  r 

1 

21:22    -    03:52 

0.008 

0.055 

0.004 

0.034 

0.044 

0.031 

2.5 

#7 

14:12    -   16:12 

0.006 

0.045 

0.009 

0.042 

0.038 

0.039 

1 



■ 

— 



-  .   . 

— — - 

.      . 

1 

•■    i;nf:i:n;hTS; 


'fA' 


9b 


AMHJf:;NT   AIR    SURVEY    IN        Marathon 


IM'M 


GROUNh    J.|.:Vi;i.    CONCENTRATIONS    IN    THE    VICINITY    OF       American__Can^Can^da    I n.c . 


:r-*i 


'  'TON  IMG 
■A'lMtiiJ    / 


Marathon   #1 

_ #2 

_  #4 

#6 

#7 


■August 
1       1978 


29 


MONtTORING  ti   -INS'l'ANTANEOUS  CONCENTRATION 


't'IME 
START  / 
END 


NO 


Min 


11:01  -  13:1«   0.001 


29 
29 
31 

31 

Sept. 
1 


-I  — 


13:25  -  15:2gi   0.006 


Max . 


0.086 


0.042 


17i02  -  09 
16:31  -  21: 


53   0. 


009 


0.001 


21:22  -  03:5; 


0.008 


14:12  -  16:i; 


0.012 


0.184 


0.118 


0.085 


0.092 


Min 


0.001 


0.018 


0.006 


0.001 


0.006 


0.025 


Max. 


0.024 


0.033 


0.037 


0.028 


0.028 


0.045 


^^1}  ^  -        - 

MAXIMUM    30-MINUTE  (      M()N'''''i! 


AVERAGE    CONCENT IU\T ION 


NO 


0.043 


0.017 


0.075 


0.055 


0-058 


0.039 


*^3 

0.020 

0.030 

0.033 

0.027 
0.026 


0.041 


!       AVflltACi 
I      -      . 

I        NO 
I  X 

0.032 

/0.014 
0.027 
0.029 
0.023 

0.033 


roMfi-;r."!'!(AT 

I  ^^ 

I    0.017 


0.025 
0.020 
0.016 

0.021 

0.036 


fON 


SCArj 

i 

•riM!: 

t 

ri  i  1 1 . 

—r.      ■ 

1 

1 

2 

-L'.^  . 

1 

2.5   , 

o 

TABLE  I  2^ 


AMBIENT  AIR  SURVEY  IN  Marathon 


Units   -   PPM 


GROUND   LEVEL 

CONCENTRATIONS    IN    THE   VICINITY    OF      American  Can  Canada  Inc.         • 

MONITORING 
LOCATION    / 
NUMBER 

DATE 
August 
1978 

MONITORING 
TIME 
START    / 
END 

INSTANTANEOUS 

CONCENTRATION 
NO 

MAXIMUM    60-MINUTE 
AVERAGE   CONCENTRATION 

MONITORING    PERIOD 
AVERAGE    CONCENTRATION 

SCAN 
TIME 

Min. 

Min. 

Max. 

Min. 

Max, 

NO2 

NO 

N62 

NO 

Marathon           If  I 

29 

11:01    -   13:21     ■ 

0.001 

0.t)5J 

U.UUl 

0.079 ' 

Q.Q16 

ik^^ 

{jmri 

— z — ft-mfl : 

-i 

in 

29 

13:25   -    15:35 

0.002 

0.022 

0.001 

0.036 

0.010 

0.006 

u.uus 

on505 

i 

m 

-2<J 

I7.n7    _    nq-ii? 

0.001 

0.106 

0.002 

0.333 

0.02*^ 

0.0^8 

0.012 

0.015 

I 

in 

-IJ 

16:11    -  ?1.M 

0.001 

0.065 

0.001 

0.111 

0.026 

0.032 

0.016 

0.018               1 

fffi 

31 

21:22   -   03:52 

0.001 

0.050 

0.001 

0.075 

0.018 

0.036 

0.012 

0.102 

1 

iP 

Sept. 
1 

ItfAl   -    16:22 

0.001 

0.068 

0.001 

0.0^^5 

0.027 

O.OU 

0.023 

0.011 

1 

• 

'' 

-. 

• 



1 

COMMENTS ; 

-                       ==k 

'\'hu\\-:   N 


9d 


AMBIENT  AIR  SURVEY  IN    Marathon 


Units   -   PPM 


GROUND  LEVEL  CONCETJTRATIONS  IN  THE  VICINITY  OF   American  Can  Canada  Inc 


1 

1 — 

. 

[ 

,  . 

.   MOMTTOIMNG 
'   '.?:'A'!"0\'  / 

.  DATE 
'   August 
1978 

MONITORING 
TIME 
S'L'ART  / 

ENU 

INSTANTANEOUS 
°3 

CONCENTRATION 

MAXIMUM  60-MINUTE 

AVERAGE  CONCENTRATIOM 

.            1 

1   MONITOniNG  ''RRTOD 

)   AVERAGl^  COWCKNTRATION 

SCAN 
TINE 

Min. 

Min. 

Max. 

Min. 

Max. 

°3 

03 

.  Marathon  JL1_ 

29 

11:01  -  13:2' 

0.001 

0.024 

0.019 

0.017 

1 

#2 

29 

13:25  -  15:3! 

0.018 

0.033 

0.030 

0,025    j 

1 

i 
#4 

29 

17:02  -  09:4; 

0.006 

0.037 

0.032 

1 
0,020    1 

1 

1 

'    ...     .    #5 

31 

16:31  -  21:i: 

0.001 

0.028 

0,026 

0.016 

#6 

-31  . 

21:22  -  03:5: 

_ 

0.006 

0.028 

0,025 

0.021 

1 

#7 

Sept. 
1 

14:12  -  16:2; 

0.025 

"0,045 

0.040 

0.036 

1 

i 

i 







1 

* 

— I -. _i 



i 

1 

o 

QQ 
1 


■vV^^^'f^W'l•4i; 


'I'AfU,!';  It 


10a 


AMBIENT  AIR  SURVEY  IN    Terrace  Bay 


i!ni  Ls 


PPM 


MfiNTTGKING 

::  'x:atjon  / 


DATK 

August 
1978 


Terrace  Bay  #1 

#2 
#3 


28 


30 


Sept, 
1 


GROUND  LEVEL  CONCENTRATIONS  IN  THE  VICINITY  OF   Kimberly-Clark  of  Canada  Ltd, 
—  —      n  rrr 


MONITOR TNG 

TIME 
START  / 


INSTANTANEOUS  CONCENTRATION 

SO^ 


H2S 


I      Min. 


15:27    -   08:5! 


0.001 


16:06    -    23:3< 


19:39    -    09:0! 


0.001 


0.001 


Max. 


0.047 


0.010 


0.586 


Min. 


0 

.003 

0 

001 

0 

.001 

Max 


0.085 


0.023 


0.160 


MAXIMUM  30-MINUTE 

AVEltAGE    CONCENTRATION 


H^S 


0.032 


0.006 

0.30 

SO, 


0.047 


0.011 


0.016 


MONfTORJMG    IM'RTOn 

AV[:!<AC;i-;    CtiNChlNTRATlON 


0.009 
0.003 

0.061 


SO, 


0.014 
0.006 

0.008 


SCAN 
TIME 

Mill  . 
1.5 


2.5 


1.5 


CcflMKN '!■;;;■ 


J 


i'aiuj:  fl 


inh 


AMBIENT  MR  SURVEY  IN    Terrace  Bay 


iJn  t  Ls 


PPM 


GROUND  LEVEL  CONCENTIUVTIONS  IN  THE  VICINITY  OF   Kimberly-Clark  of  Canada,  Ltd 


'n 


^'O^ITTOIMNG 


■.'■^CA'I'ION  / 


■  \   Terrace  Bay  #1 

I  #2 

I 

O. 


DATE 

Sept . 
1978 


30 

Sept. 


MONITORING 
TIME 
START  / 
END 


INSTANTANEOUS  CONCENTRATION 


NO 


Min. 


15:27  -  08:5' 


0.004 


16:06    -    23:39      0.007 


19:39    -    09:0' 


-0.006 


Max. 


0.185 


0.766 


Q.1,68 


O- 


Min. 


0.009 


0.001 


Q.QQ8 


Max. 


0.045 


0.022 


n.o'i? 


MAXIMUM    30--MINUTE 
AVEltAGE    CONCENTRATION 


NO 


0.0  47 


0.28 


0.069 


0.034 


0.022 


n.n'=i^ 


MONITOR  INC  PERIOD 
AV!:RACH  CONCEN'I'RATION 


NO 


_0^017 
0.076 


^Q22_, 


0.020 

1.5 

0.013 

2.5 

fy_n4«i 

^    ^ 

i 

SCAN 
TIME 

Min. 


(•ilflMliNT 


JDc_ 


AM3IENT   AIR   SLMVEY    IN        Terrace  Bay 


Units      -      PPM 


GROUND    LEVEL   CONCENTRATIONS    IN    THE   VICINITY    OF        Kimberly-Clark  of  Canada,  Ltd. 


MONITORING 
LOCATION    / 
rL\^D3R 

DATE 
Augusi 

1978 

MONITORING 
TIME 
START    / 
END 

INST7VI>^TANECUS 

CONCENTRATION 
NO 

MAXIMUM    6  0 -MINUTE 
AVERAGE    CONCENTR/iTION 

1  . 

MONITORING    PERIOD 
AVERAGE    CONCENTRATION 

■ 

SCAN 
TIME 

Min. 

Min. 

M'.x. 

Min. 

Max. 

NO2 

NO 

NO2 

NO 

Terrace  Bay     #1 

'1 

28 
30 

15:27   -   08:57' 

0.001 

0.119 

o.oai 

0.091 

0.020 

0.016 

0.010 

0.008 

1 

n 

16:06   -   23:36 

0.001 

0.650 

0.002 

0.780 

0.068 

0.178 

0.019 

0.063 

1 
1 

Wi 

Sept 

19:39  -  0?:Q9_ 

0.001 

0.107 

0.002 

0.060 

0.0*^6 

0.019 

0.019 

0.007 

1 

\ 

r 

■ ■■               -1 

■ 

; 

1 

-  ..             j 

i 

1 

. 

' 

i 

1 

1 

i 
1 

1 

1 1 
! 

■ 

• 

I 

1 
1 

\ 

1 

1 

_  ,.     _    ,_ 



i 
1 

j 

1 ^^ — 

'                                *' 

CeW'-SNTS; 


.J 


lOd 


AMBIENT  AIR  SURVEY  IN    Terrace  Bay 


Vnits      -      PPM 


GROUND    LEVEL   CONCENTRATIONS    IN    THE   VICINITY    OF       Kimberly-Clark   of   Canada,    Ltd 


r-\">*IITOUTNG 

J 

DATE 

August 

MOMITORING 

TIME 
START  / 
END 

INSTANTANEOUS 
°3 

CONCENTRATION 

MAXIMUM  60-MINUTE 
AVERAGE  CONCENTRATION 

1   MONITOn 
(   AVERAGt'; 

IMG  PRRTOD 
CON CK NT RAT I ON 

1    1978 

1 

Min. 

Max. 

Min, 

Max. 

s 

S 



Terrace  Bay  #1   ;   28 

15:27  -  08:5" 

0.009 

0.045 

0.033 

0.020 

1 
1 

#2 

30 

16:06  -  23:3( 

0,001 

0.022 

0.022 

0.013 

1 

#3 

Sept. 
1 

19:39  -  09:0S 

0.008 

0.059 

0,053 

0.045 

i 

' 

* 

i 

1 

. 

--■-■-     ,    ■ 



1 
t 
i 

! 

j 

i 

i 



i 

1 

( 

1 

i 

1 
. 1 

SCAN 
TIME 

Min. 


Table    # 

11                                           HI-VOL  ANALYSIS 

FOR      Thnndfir    Bav 

( 

19  78 

'  (                                                                                                                                                                                                                                                 ' 

?SITE 

il                             1 

■j       ill-VOL                               LOCATION 

i      DATE 

MICR0GRAMS/m3 

11 
t 
i      Samole 

I 

!      WIND 
DIR. 

"    ID 

IJGlass-Fibre                  DESCRIPTION 
Columns   1&2' 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter    # 

Col-     3-6 

3 

Si 

4 

SO.^ 
4 

5 

1     ' 

Fe 

1 

Time 

(Hrs.) 

!  - 

SPEED 
(km/hr) 

1 

'      HI 

\           228 

Trailer  Park    (T.P.) 

1 

1 

32 

1.0 

J 

24 

H ■ 

'.           s 

i: 

.'     H2 

i          2  29              |m..    Tocheri    (M.T.) 

40 

1.5 

: 

^ 

(1 

!           8 

t 

,,     »3 

1           230 

Dow  Chemical    {D.C.) 

35 

1.3 

Tl 

9.6 

4.7 

0.0 

1.4 

•1 

,      H4 

.31 

Canadian  Car    (CO.) 

63 

2.4 

T2 

5.5 

3.6 

0.1 

1,5 

H 

H5 

232 

1 

St.    Anne's   School  {S.A.S, 

21 

1.0 

II 

1      ;, 

Daily  Average 

38 

1.4 

■ 

■ 

.1     HI 

1 ... ,           ' 

233 

T.P, 

2 

27 

1.7 

1 

1 

WSW 

;>  "^  1 

234 

t 

D.C. 

39 

3.0 

T3 

14,7 

1.1 

0.0 

!      3.1     ! 

" 

17 

1 

•     H2    1 

1 

!            235 

M.T. 

i 

23 

1.4 

'1 

It 

1 

::  H4{ 

2  36 

C.C. 

28 

1.7 

T4 

13.4 

2.5 

0.0 

1.9 

1 

1 

i 

! 

1                                 t 

Daily   Average 

29 

2.0 

! 

h                III 

238 

T.P. 

3 

-   32 

1,2 

1 

1 

t 

1            H 

if                 f 

240 

1 

M.T. 

37 

1.7 

1 

1 

[ 

. 

16 

;  H3  !i 

241 

D.C. 

117 

6.9 

T5 

35.0 

I-   1 

0.0 

1                   1 
9.6 

i 

1 

1 

:  H4  ii 

242 

C.C. 

67 

3.1 

T6 

6.8       j 

3.2 

n.n 

1          

1 
9.n     1 

1 

i 

1 

HS'! 

243 

S.A.S. 

9 

0.7 

j 

1 
1 
1 

i 
1 

'Ksjr- 


Table    ill     (cont'd) 


;  SITE  11       HI-VOL 


LOCATION 


ID      'Glass-Fibre  ) 

ll   Filter    #        i| 

I       600 t 

Columns    1&2     ' 


DESCRIPTION 


Hi    ii 
H2    <j 


H3 


H4 


H5 


i;   HI  i! 


H2 


;•  H3 


H4 


H5 


HI 


H2  :l 


H4 


244 


245 


246 


247 


248 


251 


252 


253 


254 


255 


256 


257 


258 


'Daily  Average 


IT.P 


l!M.T. 


D.C 


C.C. 


-tJ 


S.A.S 


iDaily  Average 


T.P. 


Im.t 


HI-VOL  ANALYSIS  FOR     Thunder   Bay 


,    1978 


D,C. 


i' 

ll 

'!C.C 

-,, 


■S.A.S. 


IDaily  Average 


T.P. 


■H.T 


li 


DATE 


August 


MICROGRAMS/m- 


1 

T.S.P. 


52 


41 


54 


272 


152 


21 


2 

Fe 


2.7 


1.9 


108 


47 


95 


72 


54 


13 


56 


35 


79 


58 


2.1 


18.7 


5.5 


1.7 


6.0 


2.1 


3.9 


3.1 


2.0 


0.9 


2.4 


2.0 


3.5 


2.8 


Delbag 
Filter  # 

r-ol.  2-( 


T7 


T8 


— rr 


3 
Si 


SO 


T9 


TIO 


Til 


33.8 


25.7 


6.1 


8.1 


5 
NO. 


0.9 


14.3 


4.1 


1.2 


6 
Fe 


Sample 


Time 


14.1 


1.4 


1.9 


0.0 


0.0 


6.7 


!i   2.3 


0.0 


4.2 


.  (Hrs.) 


3.0  ! 


1.4 


1.9 


24 


WIND 
Hi  r. 


Speed 

(km/hr) 


W/16 


wsw 


19 


15 


t 


" 

E 

„ 

9 

tl 

Table    #11 

(cont'd)                            HI-VOL  ANALYSIS 

fOR     Thunder   Bav 

1 

1978 

. 

JiSITE  !        HI-VOL           |]                  LOCATIOr^ 

DATE 

MICROGRAMS/m^ 

...          1 

Sample 

1 

WIND 
■      Dir. 

r     ID 

1) 

'     H5 

||Glass-Fibre;|              DESCRIPTION 
i;    Filter    #        h 
it       600—          1 
Columns   1&2    ' 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter   # 

Col.    3-6 

3 
Si 

1          4_ 
SO4" 

! 

"1         5 
NO  2 

1         6 
Fe 

•      Time 
(Hrs) 

Speed 
(km/hr) ; 

1           259              is.A.S. 

6 

13 

1.0 

ll           i 

i:                               1. 

jl         24 

1           ^ 

.i                              'Daily  Average 

46 

2.3 

''               " 

■ 

1 

1           9 

":    HI    1           260             jIT.P. 

7 

79 

2.6 

1 

1 

1        " 

i 

3W 

;j   H2 

261               !m.T. 

I 

95 

3.6 

1 
1 

" 

11 

i;    H3 

262               |fD.C. 

187 

6,2 

T12    • 

36.4 

17.9 

I 

3.9 

6.8 

-. 

1!     H4 

I            263              IJC.C. 

132 

4.4 

T13 

23.0 

7,4 

1.7 

!       3.3 

n 

!            264               jiS.A.S. 

26 

1.1 

1 

1 

i 

" 

\                       , 

i        ■                          ll 

liDaily   Average 

104 

3.6 

; 

' 

1 

;      H2    ll            266                JM.T. 

.1             II                                    p 

8 

95 

4.5 

1 

W 

■'             1                                   l' 

:.     H3    !             26  7              ilD.C. 

ii            t! 

196 

11.5 

T14 

51.6 

4.3 

i 

0.0 

10.5 

1 

15 

H4  n           268 

,      \ ' 

C.C. 

( 

74 

3.0 

1 

i 

1 
I 
1 

Daily  Average 

..122 

6.3 

1 

1 
1 

■ 
271              j 

1 
M.T. 

9 

140 

6.2 

, 

i 

w 

;  «3 ' 

2  72               : 

D.C. 

296 

18.5 

T16 

67.7 

2.8 

! 

0.5 

16.3 

1              " 
i 

13 

:      H4  f             273               'C.C. 

,1                                     i:                                                                  1 

131 

7.5 

'i 

1     .. 

•    ^ii 

274              ' 

1 

1 

S.A.S. 

1 

! 
1 

18 

1.3 

t 

m 

Table  #11    (cont'd)                             HI-VOL  ANALYSIS 

FOR     Thunder   Bay 

» 

19  78 

— 

''  SITE 
;^ID 

!             il 

1       HI-VOL           j!                  LOCATION 

DATE 

MICROGRAMS/m^ 

m n^ 1 

Sample 
i        Time           ( 

WIND 
ni  r. 

Glass-Fibre    ;' 
1  Filter   #         i' 

i     600 i' 

rolumns    1&2 

1                 1 

1           275              j 

DESCRIPTION 

August 

1 
T.S.P. 

2 
Fe 

Delbag 

Filter   # 

:;oi.  3-6 

3 

Si 

I         4 

SO4                                    NO3 

1 . 

6 

I    Fe 

(Hrs.) 

Speed 
(km/hr) 

i; 

Daily  Average 

177 

8,4 

I 

W/13 

:     HI 

T.P. 

10 

88 

4.3 

1 

1 
24             1 

S 

'    H2    ti           276                M.T. 

134 

6.4 

i 

n 

1 1- 

8 

ii  "' 

il 

277                D.C. 

128 

5.5 

T17 

75.7 

6.5 

0.8 

5.1 

1 

;i  »4 

278              Ice. 

126 

7.8 

T18 

25.1 

5.2 

0.8 

5.2 

J                               tl 

1 — 

il  ks 

,1 

279               JS.A.S, 

28 

1.2 

1 

i 

n 

[1 

■ 

Daily  Average 

101 

5.0 

•1 i 1 

1     HI     1            280               1 

T.P. 

11 

73 

2.0 

1-    ■  -  ■ — 

II 

SW 

:i  «2 

i           281              1 

1 

1             : 

1           282              i 

1 

M.T.' 

1- — — 

149 

5.2 

11                       > 

1 

8 

>    H3    , 

to.c. 

165 

6.9 

T19 

25.1 

12.5 

2,8 

8.8 

n 

1 

•r !l~ ' 

','.     H4    |:            29  7               1 

IC.C. 

117 

3.6 

T20 

15.3 

8.5 

1.6 

;  3.5 

1 
1 

jf     H5   j,'            298 

S.A.S. 

'      29 

1.0 

, 

! 

n 

1 

Daily  Average                        {| 

f 

133 

3.7 

^^^^^__^ 

'j 

Ii ,1 

1      HI  1             299              |iT.P. 

1 

12 

86 

3.7 

. 

1                  " 

-1 

SW 

i 1 

H2  i'. 

..  Hi 

300 

1 

M.T. 

124 

4.4 



Ii 

j 

8 

301 

b.c. 

J 

26.6 

11.0 

T21 

7..7 

!     18.9 

(           -,-     - 

1,0 

j      18.9 

tl 

I . 

1 
1 

Table  #U 

(conh'dl                            HI-VOL  ANALYSIS 

FOR        Thunder   Bay 

19  78 

,i  — ,^      J 

'  SITE  1        HI-VOL 

1 
LOCATION 

DATE 

MICROGRAMS/m^ 

Sample 

WIND 
Dig.     - 

,     ID     '1  Glass-Fibre 

:;    Filter  1 
ii            !;      600  — 
1             Columns   1&2 

DESCRIPTION 

I 
1 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter  # 

r.oi ,    3-fi 

3 
Si 

i         4 

!    s 

6 

;       Fe 

Time 

1  - (Hrs.) 

1 

Speed 

(km/hr) 

i.      ii 

1     H4     1           302 

c.c. 

12 

161 

7.7 

T22 

31.1 

13.6 

1 
1.1 

6.7 

24 

SW 

H5    !l           303 

iS.A,S. 

31 

2.0 

1 

1 

n 

8 

i.       if 

Daily  Average 

134 

5.8 

i 
1 

[1 
:      HI    jj           304 

T.P. 

1 

13 

41 

0.7 

1             " 

E 

'•      H2 

1            305 

M.T. 

107 

2.1 

t 

It 

9 

|- 

ii   H4 

306 

Ic.c. 

53 

2.2 

T2  3 

7.6 

9.3 

0.0 

1.7 

n 

1 

1!     H5 

307 

S.A.S. 

18 

0.7 

1 

i 

It 

1 

'i 

■ 

Daily  Average 

55 

1.4 

1 

1 

i 

1 

HI    1             308 

T.P. 

14 

67 

1.8 

•  ■ 

' 

1 

[ 

N 

ssw 

'      H2    il            309 

■1            Ii 

M.T. 

92 

3.1 

1 

1 

n 

15 

■      H3   11            310 

D.C. 

) 

137 

3.8 

T24 

21.5 

22.1 

1.4 

4.4 

n 

',     H4  1;           311 

1            1 

C.C. 

.      83 

3.0 

T2  5 

11.7 

14.2 

0.0 

i       2.4 

1 

1              ■■ 
1 

l'     H5    I             312 

'S.A.S. 

30 

1.1 

1 

t 

1                   Ft 

1 

(i 

loaily  Average 

82 

2.6 

1 

1 

1                   1 

1; 

313 

T.P. 

15 

51 

0.9 

1 
i 

1 

!                                    1 

'           i 
1           II 

E 

314 

jM.T. 

105 

2.7 

,  1 

i     ■* 

1 

10 

Table   #11 

(cont'd)                             lil-VOL  ANALYSIS 

FOR    ThiyjHRr    Rav 

t 

19  78 

■  SITE 

—  —           ■ 

"                             1  ' 

il       HI-VOL            1                   LOCATION 

DATE 

MICROGRAMS/m^ 

- 

! 

1      Sample 
Time 

WIND 

;     10     ^Glass-Fibre 

i;  Filter  # 

i:     600 

Columns    1&2 

!               DESCRIPTION 

1 

1 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter   # 

Col.    3-6 

3 
Si 

4 

i    so/ 

i 

5 
1       "°3 

6 

Fe 

1       (Hrs.) 

Speed 
(km/hr) 

!'     H3 
H4 

li 

i;         315 

D.C. 

15 

59 

1.2 

T26 

4.6 

1    12.8 

1 

1        0.0 

1.0 

! 

24 

E 

'!           316             llCC. 

1 ' 

55 

1.4 

T27 

3.1 

1 

!    15.7 

1 

1        0.0 

1.1 

n 

! 

10 

,      H5     \           317 

iS.A.S. 

18 

0.3 

1 

1 

1 

II 

II 
■  1 

1' 11 . 

Daily  Average 

58 

1.3 

HI 

1 

1                   il 

318          It. P. 

16 

46 

1.2 

i                        II 

NNW 

!!     H2 

319 

1 
IM.T. 

65 

3.8 

II 

10 

'1      H3 

320 

D.C. 

41 

2.2 

T28 

5.5 

0.8 

0.0 

1.6 

IV 

1     H4   i!            321              1  C.C. 

1                                 1 

17 

1.5 

T29 

2.3 

0.5 

0.0 

0.9 

" 

;!     H5 

322              I'S.A.S. 

;  I 

7 

0.3 

^ 

n 

'jDaily  Average 

35 

1.8 

1 

1 

i      HI  j:             323              j:T.P. 

17 

33 

1.0 

i 

j!                1 

li             26           '< 

ESE 

■     H2  |!             324 

'■            1 '                                  1 

JM.T. 

"   137 

6.4 

I 

1 

i 

25 

11 

1             1                                    i 
!     H3  ij             325 

jD.C. 

i 

52 

0.6 

T30 

3.8 

3.6 



a.o 

1.7 

i 

1    '^ 

\      H^ 

326 

C.C. 

51 

1.1 

T31 

4.4 

1 
2.8 

0.1 

f 

2.2 

26 

H5    1 

i 

327 

S.A.S. 

10 

0.5 

]             25.5 

i 

Daily  Average 

57 

1.9 

i ' 

1 

1 

i 

! 

Table   #11 

(cont'd)                            HI-VOL  ANALYSIS 

FOR        Thunder   Ba^ 

r 

1978 

;  SITE 

i( 

HI-VOL 

T            ' — ■*— '  " '^ ' *'  '"  • — * — "■■— ■ — '^ 

> 
> 

1                  LOCATION 

DATE 

MICROGRAMS/m^ 

Sample 
Time 

WIND 
Dir. 

!     ID 

i 

[Glass-Fibre  i;              DESCRIPTION                    1 
||    Filter    #        : 

)!      600 1 

■'  Columns    1&2  ' 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter   # 

3 
Si 

4 

5 

6 
Fe 

(Hrs.) 

Speed 
(km/hr) 

i;     HI    !!           328 

i- [1 — 

It. P. 

18 

37 

2.7 

' 

24 

W 

.      ■       ll 

H3    !■           330 

|d.c. 

131 

8.0 

T32 

6.2 

1.3 

0.0 

2.2 

n 

■ 

12   : 

,;     H4     ;           331 

|c.c. 

; 

70 

2.7 

T33 

6.1 

5.1 

0.5 

2.3 

» 

:i  "^ 

.  1 

332 

S.A.S. 

8 

0.6 

n 

1 1 
(1 

1 
1 

Daily  Average 

62 

3.5 

;!    H2 

ll 

329               M.T. 

19 

44 

2.2 

H 

w 

ti  HI 

333                T.P. 

1                                                      i  1 
ii 

43 

1.6 

J                 " 
1 

14 

:■     H3                334              jJD.C. 

120 

6.3 

II 

H4    1             335               lIc.C. 
11                                  1 1 

1 

55 

2.5 

T,34 

4.3 

1.4 

0.3 

1.7 

n 

1 

;'   H5 

1 

336              ItS.A.S. 

■  1 

14 

1.1 

1 

II 

1 

i                                            [Daily  Average                         ' 

55 

2.7 

1                   1 

•            i 

!                          1 

1 

1    Hi  ! 

337              ilT.P. 

20 

'      62 

3.0 

II 

S 

•I     H2 

!i                                                        1 
338              |m.T.     '           .                                  1 

89 

4.2 

1                               '! 

1 
3.5       1 

i               » 

i 

10 

'     H4 

•    .,,    ! 

339 

C.C. 

91 

4.2 

T35 

9.9        1 

4.2       I 

1.0 

1 

■     H5  i              340 

jS.A.S. 

i 

27 

1.2 

\ 

1 

baily  Average 

ll 

67 

3.2 

j'l 

Table  #11 

(cont'd) 

m-VOL  ANALYSIS 

* 

19  78 

It 

;i  SITE 

ij       HI-VOL 

LOCATION 

DATE 

MICROGRAMS/m^ 

Sample 
Time 

WIND 
Dir. 

\    ID 

ft 

libiass-Fibre  \ 

']    Filter   i 

!       600 1 

Columns   1&2 

'          341 
1           342 

:              DESCRIPTION 

i 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
Filter  # 

gol,    3-^ 

3 
Si 

so,- 

5 
NO  2 

6 
1     Fe 

(Hrs.) 

1 

Speed 
(km/hr) 

■      HI 

JT.P. 

21 

57 

1.3 

tl 

1 

24 

4 

s 

H2 

JM.T. 

i 

47 

1.7 

i 
1 

■■ 

j           10 

H3 

1. 

'           343 

1 

ID.C. 

109 

3.2 

T36 

6.2 

7.3 

0.6 

1.2 

•I 

,     H4 

344 

1 

1           345 

C.C. 

59 

2.4 

T37 

8.0 

6.5 

0.4 

1,8 

1 

:i 

H5 

1 

S.A.S. 

20 

1.0 

Daily  Average                        >'■ 

1 

58 

1.9 

■ 

, 

f 

}.  "'i 

347 

M.T. 

i 

22 

122 

4.3 

1 

WNW 

H3    ! 

348 

D.C. 

22 

1.1 

T38 

4.3 

0.9 

0.0 

1      1.2 

II 

14 

il "' 

i           349 

3S0              1 

i 

\ 

451 

p.c. 

28 

1.4 

T39 

1.5 

1.0 

0.0 

1.2 

II 

,;  H5  ! 

1              t 

^.A.S. 

6 

0.3 

1 
1 

n 

;      i 

1 

Daily  Average 

45 

1.8 

1 

1 
i 

T.P. 

■ 

23 

.     14 

0.7 

i 

. 

j 

'           21 

1 

i      ^ 

■:     «   1; 

\' 

452              j 

M.T. 

1 

! 
i 

i 

1 

81 

3.3 

[        i.       I 

24 

j 

■            19 

1 

H3   |, 

1 

453 

kc. 

34 

2.3 

T40 

4.4 

1.7 

0.0 

1.7      1 

i           ** 

1 

! 

i 
""*   i, 

454 

p.c. 

1 

I 

35 

1.7 

T41 

2.8 

2.1 

0.0 

1.4 

1 

j           25 

H5    'i 

.    -  li 

455 

i 

1 

$.A.S. 

I 

i 

1 

9 

0.6 

! 

■' 

1 
1 

il 


Table    #11    (cont'd)                                HI-VOL  ANALYSIS 

FOR     Thunder   Bav 

t 

19  78 

'A             ,                                                       - 

isITE 

:     ^° 

1 

!|       HI-VOL           i;                  LOCATION 

DATE 

MICROGRAMS/m^ 

Sample 
1       Time 

WIND 

PiP. 

jJGlass-Fibre   j;              DESCRIPTION 
,    Filter   #         , 
J      600—          |l 
'  Columns   1&2  |f 

August 

1 
T.S.P. 

2 
Fe 

Delbag 
filter   i 

3 
Si   - 

4                   5 
30^=         1     NO3 

r 

1.        6 
1       Fe 

(Hrs.) 

Speed 
(km/hr) 

ii               1 

1      '  ■■■     -         

: Daily  Average 

23 

35 

1.7 

1 

1 

! 

E/19 

til 

11           352 

M.T. 

24 

101 

5.3 

<   i 

24 

ESE 

H3     |i           353 

ID.C. 

107 

3.3 

T42 

11.4 

7.3 

0.6 

3.5 

II 

5 

H4 

t           354 

c.c. 

i 

92 

3.7 

T43 

16.5 

7,5 

0.7 

2.7 

a 

1 

Daily  Average 

100 

4.1 

t      '■        ■  ■- 

J 

1- 
'I 

..  .  . 

1 

1 

f 

'i 

Overall   Average 

72 

3.2 

17.6 

[       6.2 

0.5 

4.1 

■    ■ tr        -  ■ 

1                         : 

1 

1 

-         1 

I 

Standard   Deviation 

56 

3.1 

19.1 

5.5 

0.8 

4.2 

r 
[ 

! 

1 

1 

t 
1 
i 

i' 

1 

'! 

'    ! 

r 

;     If            i 

," 

l,S                                       1 

1 

*■ 

■i 

_.   .      .  ..  ■ 

K 

1 

'•                          ,•!  ■■ 

! 

1 
1                         If 

j                                         ..  ._. 
i 

1 

1 

1                             \\ 

j               1 

i       1 

1 

1 

\ 

1  1 

!  j 

1 

i 

- 

! 

'    i     ] 

TABLE  //12 


TRACOR  SAMPLING  STATISTICS 


Date 


Area 


Sample// 


Sept.  5 

Thunder 

i 

Bay 

2 

3 

Sept.  6 

Thunder 

5 

Bay 

6> 

7 

11 

12 

13 

14 

15 

17 
IS 

Sept.  7 

Thunder 

19 

Bay 

20 
21 
22 
23 
2* 
25 
2$ 

Sept.  8 

Thunder 

27 

Bay 

28 
2$ 
30 
31 
32 
33 

Location 


near  HWY  #61  &  Broadway 
near  HWY  //61  &  Broadway 
near  HWY  //61  &  Broadway 
near  HWY  //61  &  Broadway 

Montreal  &  Neebing 

Montreal  &  Neebing 

Dow  parking  lot 

HWY  //61,  0.5  km  5  of  Broadway 

HWY  //61,  0,5  km  S  of  Broadway 

Dow  parking  lot 

HWY  //61,  0.5  km  S  of  Broadway 

HWY  //61,  0,5  km  NE  of  HWY 

//61B 

HWY  //61,  0.2  km  S  of  Broadway 

HWY  //61,  0.6  km  S  of  Broadway 

HWY  //61  &  Broadway,  fence 

Victor  St.  at  Bottom  of  Hill 

HWY  //61  (Sc  Broadway,  fence 

Cemetery  gates 

HWY  #61.  OJ  km  S  of  Broadway 

Victor  St.,  Bottom  of  Hill 
at  Transmode  site  near  Riverdale 
junction  near  Riverdale 
&  Riverdale  N. 

HWY  //61,  0.1  km  5  of  Broadway 
HWY  #61,  0.2  km  S  of  Broadway 

Broadway,  Cemetary 
HWY  #61  <5c  Broadway,  NE  corner 
HWY  #61  &  Broadway,  NE  corner 

GLFP  wood  yard 
HWY  #61,  0.1  km  N  of  Broadway 


Sampling  Time 
ON-OFF 

1^:10-  [i^t^O 
15:10  -  15:50 
16:03-  16:33 
16:3^  -  17:05 

10:25-  10:55 
12:10-  12:^0 
13:05-  13:40 
15:25-  15:55 
15:29-  15:59 
15:15-  15:45 
17:10-  17:40 
17:15-  17:45 

18:45-  19:15 
18:48-  19:18 

11:10-  11:40 
11:20-  11:50 
14:10-  14:40 
14:15-  14:45 
15:15-  15:45 
15:20-  15:50 
17:45-  18:15 
17:50-  18:20 


11:05-  11:35 
11:15-  11:45 
13:35-  14:05 
13:40-  14:10 
16:13-  16:43 
16:20-  16:50 
16:25-  16:55 


Comments 


approx  1  km  &  305  deg/source 
approx  1  km  &  305  deg/source 
approx  1  km  &  305  deg/source 
approx  1  km  &  305  deg/source 

approx  1  km  <5c  005  deg/source 
approx  1  km  <5c  005  deg/source 
approx  0.2  km  &  090  deg/source 
approx  0.8  km  <5c  275  deg/source 
approx  0.8  km  &  275  deg/source 
approx  0.2  km  <5c  090  deg/source 
approx  0.8  km  &:  275  deg/source 
approx  1.2  km  &  230  deg/source 

approx  0.9  km  &  295  deg/source 
approx  0.8  km  &  270  deg/source 

approx  1  km  &  305  deg/source 
approx  2  km  &  265  deg/source 
approx  1km  <5c  305  deg/source 
approx  1.1  km  &  305  deg/source 
approx  0.8  km  &  265  deg/source 
approx  2  km  &  265  deg/source 
approx  3  km  <5c  250  deg/source 
approx  3  km  &  250  deg/source 


approx  1  km  &  290  deg/source 

approx  0.9  km  &:  295  deg/source 

approx  1  km  &  305  deg/source 

approx  1  km  &  305  deg/source 

approx  1  km  &c  305  deg/source 

approx  0.1  km  &  270  deg/source 

approx  1.0  km  &  305  deg/source 


Table  //1 2  (cont'd) 
TRACOR  SAMPLING  STATISTICS 


Date 


Area  Sample  j 


Sept.U       Marathon 


Sept.  13       Marathon 


Septa 2       Red  Rock 


Sept. 13      Red  Rock 


1 
3 


Sept. 12     Terrace  Bay 


Location 


base  of  effluent  drain 

(x4^^5-y9550) 

0.5Km  E  of  effluent  drain 

(xa'^65-y9525) 

(x'*<^90-y9500) 

Tank  farm 

directly  below  stack  (digester) 
(xa450-69600) 
on  plant  property,  halfway 
up  Peninsula  Hill 
(x4430-69595) 
drainage  ditch 
(x<*<^50-y9580) 

SW  fence  of  plant 

(x0815-y2065) 
SW  fence  of  plant 

(x0815-y2065) 
SW  fence  of  plant 

(x0815-y2065) 

Hudson's  Bay  (school  fence) 

(x0750-y21^0) 

plant  fence  (x0805-y2125) 

plant  fence  (0810-y2130) 

Brompton  Rd.  &  Taylor  Ave. 

(x0785-y2165) 

on  Red  Rock  Rd.  (near  //I 

crossroad)  (x0585-y2220) 

Bridge  W  of  Terrace  Bay 
(x^915-yW35) 


Sampling  Time 
ON  -  OFF 

11:30-  12:00 

12:00-  12:30 

12:30-  13:00 

10:30-  11:00 
11:00-  11:30 

11:30-  12:00 

11:50-  12:20 
11:55-  12:25 
1V.50-  15:20 

10:10-  10:40 

10:15-  10:45 
10:50-  11:20 
11:55-  12:25 

13:40-  14:10 
18:00-  18:30 


Comments 

approx.  0.6  km  &  180  deg/source 
approx,  0.9  km  &  165  deg/source 
approx.  1.2  km  &  160  deg/source 

approx.  0.1  km  &  160  deg/source 
approx,  0.3  km  &  220  deg/source 

approx,  0.4  km  &  170  deg/source 

approx,  0,5  km  &  230  deg/source 
approx.  0.5  km  <5c  230  deg/source 
approx.  0,5  km  &  230  deg/source 

approx,  1,1  km  &  290  deg/source 

approx,  0.6  km  &  290  deg/source 
approx.  0.6  km  <5c  295  deg/source 
approx.  1,0  km  <5c  310  deg/source 

approx,  3,0  km  <5c  290  deg/source 
approx.  1.4  km  &  210  deg/source 


-  12^- 


TABLE//13 

STATISTICAL  SUMMARY  OF 

SULPHUR  ANALYSIS 

(units  -  ppb) 


Location 


//of 
Samples 


H^S 
(&  COS) 


MeSH 


EtSH 
(<5c  {CH3)2S) 


1)  Thunder  Bay  -  Average 

Relative 
Concentration 


29 


tM 


12% 


M 


35% 


8.6 


52% 


2)    Red  Rock  -  Average 
Relative 
Concentration 


3)    Marathon  -  Average 
Relative 
Concentration 


4)    Terrace  Bay  -  Average 
Relative 
Concentration 


5)   Overall  Averages 
Relative 
Concentration 


i^^ 


48.3 

M 

2.5 

86% 

m 

4% 

50.7 

45.8 

27.9 

41% 

37% 

22% 

1.5 

2.5 

2.5 

23% 

38% 

38% 

17.1 

ll.l 

10.0 

45% 

29% 

26% 

-  125- 


TABLE  //l^ 
SULPHUR  ANALYSIS  RESULTS 


Date 


Sept.  5 


Sept.  6 


Sept.  7 


Sept.  8 


Sept.  U 


Sept.  13 


Sept.  12 


Area 

Sample  // 

Concentrations-ppb 

H25 

MeSH 

EtSH 

CS2 

SO. 
4 

Thunder  Bay 

1 

1-2 

5 

10-15 

2 

2 

0-5 

30 

3 

1 

- 

- 

« 

1-2 

- 

- 

ThuFKler  Bay 

5 

1-2 

_ 

« 

6 

1-2 

10 

10-15 

7 

1 

- 

- 

11 

5 

10-15 

35-40 

12 

3 

0-5 

20-25 

13 

5 

. 

•<• 

14 

1 

15 

. 

15 

1 

* 

- 

17 

5 

10 

20 

5 

U 

2 

15 

15 

Thunder  Bay 

if 

1-2 

15-20 

15 

20 

1 

- 

- 

21 

1-2 

13 

17 

22 

1 

- 

- 

23 

3 

5-10 

- 

24 

1-2 

- 

. 

25 

1-2 

- 

. 

26 

1-2 

- 

- 

Thunder  Bay 

2^ 

5 

15 

15 

28 

1-2 

- 

- 

29 

1-2 

- 

■. 

30 

1-2 

- 

- 

31 

1-2 

- 

5-10 

32 

1-2 

- 

- 

33 

1-2 

- 

- 

Marathon 

1 

100 

65-70 

50 

1.2 

20 

2 

100 

90 

60 

1.2 

- 

3 

100 

95 

50 

1.2 

20 

Marathon 

1 

1-2 

10 

^ 

^ 

10 

2 

1-2 

10 

. 

— 

- 

3 

1 

- 

- 

^ 

~ 

Red  Rock 

1 

30-50 

10 

_ 

^ 

^ 

2 

30-50 

10 

- 

• 

-. 

3 

30-50 

10 

- 

. 

- 

-  126- 


Table  ik  (cont'd) 


Date 


Sept.  13 


Sept,  12 


Area 

Sample 

# 

Concentrations  -  p 

>pb 

H^S 

MeSH 

EtSH 

CS 

Red  Rock 

1 

5 

-^ 

_ 

_ 

2 

150 

- 

- 

- 

1 

100 

- 

- 

- 

k- 

10 

- 

- 

s 

1-2 

- 

- 

- 

"errace  Bay 

i 

1-2 

- 

- 

- 

SO- 


N.B.     "-"  means  contaminant  was  not  detected  or  only  a  trace  was  found. 


